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APATHETIC THYROIDISM AS DISTINCTIVE TO ACTI 
VATING THYROIDISM 

Fr.\\Iw H Lmiev 


So striking and so impressue is to the seriousness of the 
disease are the eiidences of ictiMtmg thiroidism m the >outh 
ful that \\irmngs of the dingers ind nsks ittiched to this 
condition are almost unneccssaT> The striking features of 
active th>TOidism ire self evident All of the clinical evidences 
of the pre ence of active th>Toidism are well calculated to pro 
duce in an>one s mind an iwesome respect for the immediatelj 
serious possibilities associated with it The fright struck fea 
tures the staring e>cs the flushed skin the tremulous hands 
the rapid pulse the pounding heart and the ceaseless activ ation 
are sjmptoms almost certain to stimulate m an> observer a 
wholesome respect and even apprehension of the capabilities 
for disaster and destruction which ire present in this t)'pe of 
th> roidism 

Activ atm^ th> roidism has occurred m our experience at anj 
age even up to the lite jeare of life but the affection is most 
common in > oung individuals and perhaps is m «ome measure 
so strikinglv evident when it occurs m a >oung and resilient 
organism because of their abilitv to respond most vigorous!) 
to the effects of an elevated metabolism and increased com 
bustion 

There exists however another tj^ie of thjroidi'im which is 
much less sinking in character than the activating tvpe but 
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which ha<i though les slnWingU none the less certamlj ver> 
po sible consequences of senous outcome when patients afflicted 
with this t>pe of thjrouhsm are subjected to an> considerable 
degree of stress 

In discussing this type of thyroidism we ha\e termed it 
apathetic th>roidism m contradistinction to the activating 
type Rarely are patients with this type of th>roidism flushed 
Their features arc not anxious thtir e>es often show little or no 
stare When se(n in bed their general appearance is one of 
consider ible repo e There are no ceaseless movements of ac 
tivation Thej are frequentlj pigmented of prematurely senile 
appearance and have often lost considerable amounts of weight 
There is frequently but little tremor and often particularlj 
when the thyroidism 1 of the primary or exophthalmic type 
but little if anv enlargement of the thy roid The consistency of 
the small thvroids of this type is one of firmness The clinical 
history in ca es of this type is one which admits of the prob 
ability jf the existence of a moderate degree of thyroidism o\ er 
i con iderable period of lime Ihe basal metabolic readings m 
thvToidism 01 thi type (apathetic) in contradistinction to the 
readings m that of the activating type are usually of relatively 
low lev el uch as + 30 4 35 and 4 40 and not infrequently 
because of the atypical features of this type of thy roidi m it is 
often not recognized until it has existed for some weeks or 
months 

It is this type of thyroidism which is so frequently seen in 
association with cardiac decompensation the combination of 
which produces the clinical picture winch we hay e termed thy 
rocardiac 

\\i are particularly interested in sites mg the existence of 
this apathetic tvpe of thyroidism and in order that it may be 
more umversallv appreciated by those who ate not dealing with 
thvroul patients in am considerable numbers and so perhaps 
diagno ed earlier and too m order that the latent senou ness 
of this state may be appreciated 

W e wi h particularly to warn that patients with this type of 
thyroidism are much jioorcr operative risks than they appe ir to 
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be ind that it ib m this t>pc of th>roidism particularly that one 
IS often led into a fal<;e sense of safety because of the absence of 
signs of th\ roid actu ation and so tempted to complete extensiv c 
procedures upon the th\roid gland (complete subtotal thyroidec 
tom\ ) only to ha\ e the patient fail to arouse from the anesthetic 
and continue on to death m an unconscious state or to recoaer 
from the anebthctic later to pass into a peaceful unconsciousness 
and die ^\lth no e\adence of actuation and intense intoxication 
as so constantly occurs with the Upical activating thyroidism 
as seen in the youthful 

We have more than once opcrited upon such patients who 
have shown no impressive signs of thyroidism with relatively 
low basal rates and with pulse rates of 120 or under These 
patients have not infrequently run extremely deceptive operative 
courses We have too often operated upon a patient with such 
an apathetic type of thvroidism with a pulse never ranging 
under 120 and i pulse pressure also well within reasonable 
limits yet have seen several such patients die postoperatively 
in peaceful unconsciousness m spite of all our endeavors to sup 
port them 

We feel now ifter having operated upon several thousand 
pitientb with thyroidism that we can be quite certain of segre 
gitmg and cautiously approaching the patient with activating 
thyroidism of a dangerous type ^Ve have been less certain 
however of segregating and cautiously approaching patients 
with this apathetic type of thyroidism Practically all of the 
mortality in the surgery of thyroidism m our hands today is 
confined to too extensive procedures upon patients with thy 
roidism of the apathetic type Wc believe that m our hands the 
mortality of the surgery of toxic thyroids is conhned now with 
the exception of surgical accidents to patients with this mis 
leading non striking ty pe of thv roid intoxication 

\ll of the patients with this type of thyToidism who have 
died m our hands following surgerv have been unwisely sub 
mitted to complete subtotal thyroidectomy We must assume 
we believe that had we more certainly appreciated the serious 
ness of this type of thyroidism and submitted these patients 
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to a more iimitcd pra<Xflun (hrst s.f4{,e hciruthjroidectonijJ 
there is a gooJ chance thit the\ would not ha%e died 

Wc must admit that ifter appreciating, and realizing the 
seriousness of this apathetic lypt of th>roiclisni nt ha\c till 
in two mstanct been misted bj their ipparent good condition 
upon the talle Avhilc bem^ operated mto carrvmg out a com 
plete subtotal th\ roulcctoma with fatal outcome 

It is also an unfortunate fact that since the fatal po to{v 
crati\e states which o unexpecledJj follow ertensne operative 
procedure upon the lh)rojds of patient with this tjpe of th> 
roidism are not associaieil with activation and agitation a> is 
true ot the activating t\pe of thvrotdism particular!) in )outh 
there are no postoperatnc measures which appear to be avail 
able m the impending fatalities of apathetic thv roidi&m If one 
has a severe postoperative thyroid storm following subtotal 
th>roidcttom) upon a patient with the t)pjcaJ activating t)’pe 
ofthvTOjdism onemav endeavor b) drugs particularlv morphia 
to control the evees ivc activation With the quiet deepening 
apath) however which is associated with the fata! postoperv 
tive outcome m fh>Toidism of the apathetic tvpe there is no 
benefit to be derived from morphia and one cannot help wishing 
for a dru^ contrar> to the action of morphia with which to 
rouae them from progre smg hciples 1) mto the fatal uncon 
sciousness with which the) reach their end 

The mortality rate in 12^3 goiter operations m the clinic 
last )ear was 0 2/ per cent including goiters of all 1)7)65 on 
toaiL goiters 0 16 per cent UTiiJe perhaps this is as low a 
mortalil) rate as we shall be able to obtain and perhaps at 
times It ma) be ih„hll) higher nc feel sure that with proper 
organization cautious appro ich and careful postoperative care 
the mortaht) of totic goiter as it is managed b) us toda) can 
at least be I ept at or under ^ of I per cent Since a good part 
of this mortaht) rate as it exists toda) is the result of an im 
proper estimate of the senousntss of the c patients with the 
misleading thyroulism of apathetic character we have as umed 
the position ourselves ind wish to urge upon others (]ea]ing 
With th)roid operations that patients with thvroidi m of the 
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apathetic non actuating t>’pe c\en though apparentU of not 
marked degrees of intensity be considered as dangerous nsks 
and that in spite of their apparent good condition upon the 
table and during the operation thea be \aea\cd m general as 
bad nsk cases approached "with caution, and undertaken for the 
most part in o stage procedures 
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Although it is true that goiter^ which ire completeh sub 
sternal are but rareh seen goiters that hi\e i tendency to sub 
sternal projections of one or both lobes with pressure upon the 
trachea are frequently seen The \anous symptoms and signs 
which accompany these ty7>es of substernal goiter howeaer can 
well be reaaewed and it is the purpose of this brief note to sum 
marize again the clinical findings which accompany complete 
and incomplete substernal goiter 

Endemic goiter is the type of tharoid gland pathology which 
is most naturally suited to substernal descent As the aarious 
colloid adenomata deaelop m the lower pole of each side of this 
goiter a substernal projection from one side is quite an easy and 
natural event The next goiter m frequency of substernal ex 
tension is the single or fetal adenoma This type is less com 
monly found in the substernal region perhaps because it is a 
much less common type of goiter Malignancy of the thyroid 
gland can of course extend substcrnally and furthermore it 
may develop in an adenoma of the thvroid which before it was 
malignant w as substernal m position 

Exophthalmic goiter with a typical hyperplastic thyroid 
gland IS ne\ er m our expencnce completely substernal With its 
very large hyperplastic lobes however it is not at all uncommon 
to find that the lower pole is somewhat subclavicular m position 
This is not a true substernal extension but simply a low lying 
pole due to the tremendous size of the hvperplastic lobe Ivmg 
in the neck 

The reason that certain goiters become substernal while 
others remain in the neck is aery uncertain It was pointed out 
by Dr Lahev some years ago howeaer that there are manv 
1309 
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hctors tending to produce i ^uKlemil extension of a th^TOicI 
idenoma If the ulenoma for cwmplc lies il the loner pole of 
the th> roid gUml then the constant pressure of the prethj roid 
musdo upon the adenoma duni^ the morcmcnls of smllomrig 
is always tendinft to puUi Jt into the superior mediastinum 
rurthermore although the superior meilnstmum is only a po 
tential caMt> nc% erthelesS it is liHetl uith nothing but fine 
areolar tissue nhich offers no test tnnee to the descent of the 
thjroid adenoma nnalK the fact that the ntlcnonn has de 
scende<l parth through the superior thoracic strait mio the su 
perjor mediastinum is another reason for its tending to remain 
there since it is much easier for tt to go downivard from this 
position than it is to go upwaril out of the bony opening 

Multiple colloid adenomatous goiter then or the so called 
endemic goiter is the f\pe of thyTOid enlargement which we 
most commonly expect will produce substernal projection 
Occasionally thi type of goiter mat base one whole lobe al 
most completely in the superior roe<lnsimura but this is rate 
The single adenoma which hcs at the lower pole o{ the gland 
not infrequently wall descend into the superior mediastinum 
These two types of thyroid pathology are the ones which most 
commonlv produce substernal goiters 

Aberrant goiters occiMonally occur m the superior medias 
tinum os they may occur m other parts of the neck mos,t com 
monlv along the jugular t ein on either side of the neck but this 
type chnically cannot be distinguished in our opinion from the 
multiple colloid adenwnatous goiter which has become some 
what substernal and until it is remoaed and studied micro 
scopicaily cannot be definitely recognized as aberrant goiter 
The important points m the patieiif j Jitslon of the goiter 
which she has noted for some years an- very ftw but they ate 
of considerable significanci Not infrequently the patient wall 
say that mam tears before she hail a lump in the lower part of 
her neck but the doctor cured it or she will say that the lump 
which she used to httcmthenghtsidcoflier neckha'i now ths 
appeared and it is onW htdy that she has noticed any trouble 
from her neck or that for man\ tears she was perfeetK well m 
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Spite of the hct that she had a goiter vhich has noi\ disappeared 
Such a histor) of i tha roid tumor m the neck \\ hich disappeared 
either a\ith treatment or without treatment should lead one at 
once to suspect the possibiliU of an adenoma which has become 
substernal and thus has gone out of sight In other cases the 
historj wall show that a goiter had been present for man} \ears 
without causing an} difficult} but that it has reccntl} begun to 
cause pressure upon the trachea to a certain degree so that it 
occasional!} makes it difficult for her to get sufficient quantities 
of air In many instances the histor} wall reveal nothing that 
can be related to the substernal position of the goiter 

It ma} be said that there is no s}Tnplom or set of s}'mptoms 
which is absolutel} pathognomomc of substernal goiter There 
are however man} s>'mptoms which arc so suggestive of the 
possibilit} of substernal goiter that the> ma} well cause one to 
look further into the patient s case and attempt to prove or dis 
prove the presence of substernal goiter Certaml} the most 
important group of svonptoms associated wath substernal goiter 
are those due to some pressure upon the trachea which either 
narrows it in calibre or devaates it from its usual central position 
or both It is almost impossible for a goiter of anv size to be 
come substernal without deviating the trachea from the mid 
line and with an} marked tracheal devaation from the midline 
there is bound to be some narrowang of the tracheal tube (Fig 
480) It is therefore obvaous that wath substernal goiter symp 
toms wall arise most commonl} from pressure of the goiter upon 
the trachea and the resulting trachea dcformit} In mild cases 
these symptoms consi t simpl} of a persistmg activ e anno} mg 
nonproductive cough Evammation of the chest reveals no 
evidence of any pulmonary disease Examination of the lar}Tix 
and throat wall reveal nothing more than some imtatmg larvn 
gitis In some patients who have a vei} marked devaation of the 
trachea coming on slowly over a long period of }ears it is vet} 
interesting to note the entire absence of all svonptoms of tracheal 
pressure in spite of the presence of marked tracheal deformitv 
In other patients who have much less tracheal devaation which 
has however ansen much more rapidl} there is frequentlv a 
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In some patients tuth niarXtd tnclieal devixtioti from the 
midline there is \er> marKul stndor This means of course 
that the tnchea is not inlj deatatctl from the rmdhne but its 


DIAGNOSIS OF SUBSTERN VL ( OITER 


13I0 


caliber is also diminished bj the goiter Not mfrequentl> m 
endemic goiter in which both lobes arc partl> substcrnal the 
trachea will bt markedly narrowed by the pressure of each lateral 
lobe of the trachea In other cases as Dr I ahc> has shown the 
stridor wall arise onl> when the patient s head is m such a po 
sition that the trachea is bent o\cr the substernal tumor and in 
that wa> distincth narrowed for example a person ha\mg an 
adenoma of the left lobe of the thjroid which is completel> sub 
sternal would \cr> possiblj- have marked stridor when the> bent 
their heads to the left Inthiswa> the> pull the trachea over the 
adenoma whereas the> would have no stridor but on the con 
trarv a relief of their obstruction if lhc> bent their heads to the 
right and earned the trachea awa> from the adenoma In cer 
tain rare cases we see extreme evidence of tracheal pressure with 
marked choking which threitens the patient s life In our c\ 
perience these patients with extreme choking from tracheal 
pressure are \er> rare and very unusual and m fact have been 
limited to perhaps one or two patients m our entire experience 
Tracheal pressure from substcrnal goiter is the most common 
symptom but as a s>mptom dangerous m its significance it is 
extremely unusual Only once or twice m our entire experience 
with over 7000 goiter operations have we seen patients who 
we feared were in danger of death from tracheal pressure of a 
non malignant goiter 

The occurrence of hoarseness m a patient who has otherwise 
been well and had no difficulty is sometimes significant of the 
presence of a substemal goiter When hoarseness occurs there 
fore without particular cause laryngeal examination should be 
carried out If this shows that there is a paralysis of one of the 
recurrent lar>ngeal nerves and if there is no th>roid tumor to 
be felt m the neck then certainly one should not be content until 
they had had an ray to prove or disprove the possibility of a 
substemal goiter as the cause of the recurrent laryngeal nerve 
paralysis Difficulty in swallowmg rarely occurs in substemal 
goiter We have however seen it occasionally when a. sub 
sternal goiter has become larger quite rapidly as for eximple 
from a sudden hemorrhage into an adenoma This has been 

VOL g — 83 
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\er> rare ho\\e\er and it ib our experience that substernal 
goiter does not aflect saxallowing to an\ degree 

In certain instances the hrst etidence ne haae that sub 
sternal goiter ma> be present is the development of hyperthy 
roidism m a patient who has no visible or palpable goiter Oc 
casionally we have een patient who had unquestionable h> 
perthjroidism and jet wt could find no thjroid enlargement m 
their necL who on x ra> showed a dcfimte sub tcrnal adenoma 
which w as later prov ed to be the cause of their h> perthj roidism 

On the examination of a patient there are manj more things 
which point to the pre ence of a goiter l>mg beneath the ster 
num than there are m the historj or m the symptoms The first 
thing which one may note m certain instances of substernal 
goiter lb a pronounced swelling at the base of the neck On ex 
ammation it is evadent that there is a tumor to be felt at the 
sternal notch which with shoht pressure descends out of reach 
into the chest In such a case coughing or straining will make the 
tumor rise up from the superior mediastinum into the root of the 
neck where it can be readily viewed and even palpated Such 
a swelling freely movable in this position is almost always a 
substernal adenoma In a case of this type one is unable to pal 
pate the lower pole of the thyroid gland on the side from which 
tumor originated which confirms the diagnosis of a substernal 
adenoma 

In Certain rare instances jiatients are seen who have a 
tremendous dilatation of the veins over the front of their neck 
and more particularly over the upper antenor chest wall This 
m ly be due to a v ery large substernal goiter interfering wath 
the return flow of blood through the superior vena cava and m 
that way producing dilatation of the vein m the neck as a 
secondary return circulation is being established 

In many instances the final proof of the presence of a sub 
sternal tumor will depend entudy upon the x ray evidence and 
an X ray examination must never be overlooked in any case of 
suspected substernal goiter xRay should be taken with par 
ticular emphasis on the showing of the trichea Not infre 
quently no goiter shadow will be seen in a substernal goiter ca e 
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b} X ra> but if the x raj is so taken that it ^Mll show both the 
anteropostenor and lateral \ac\\s of the trachea then the sub 
sternal goiter will be recognized through the dcMation of the 
trachea whether the tumor Itself be aasible or not (Figs 481 482) 
The X ra> in substemal goiter wall in certain instances show 
the shadow of the goiter itself These cases are more commonl} 



F g 481 — X Ra> of th tr chca hch ho a ma ked de\iation of 
the t achea to the ight s de In the o ginal plate the si ght shadow of the 
larj n\ can also be detected and can be seen to be rotated to the right 


patients m whom there is a \er> large substemal tumor or pa 
tients who ha\e had this substemal goiter for a long time and 
ha\e de\ eloped areas of calcification m it In manj instances 
how e^ er e\ en though there is a marked substemal extension of 
the th>T:oid gland no direct e\ndence of this wnll be showm bj x raj 
The important x ra> findings in substemal goiter are tho e re 
lated to the position of the trachea 
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\\ hen a goiter descends behind the sternum it maj de\ late 
the trachea from the midlinc to any po ition \\ e may expect to 
find the trachea to either the nght or the left of the mulline it 
may go posteriorly from the central position or it may be pushed 
anteriorly by a rttrotracheal extension of the tharoul gl nd 



\icws mu t be taken therefore which wall show not only the 
lateral dcMation of the trachea hut also the anteroposterior 
position of the tr ichea In certain cases of substernal goiter 
the anteroposterior \iew of the trachea will show no lateral 
deviation from the midhne and were this the only \iewlobe de 
pended upon thetrui situation would not be suspected In the 
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lateral ho^\e^e^ it not infrequently is found that the tnchea 
IS pushed markedly backward to the \ertebral column or even 
pushed off to one side and beside the body of the v ertebral bones 
In other instances the trachea will come down m the midhne 
and m the proper anteroposterior position to the upper border 
of the sternum and then will be pushed markedly fonvard by a 
retrotracheal substernal extension of the thyroid which would in 
no way be suspected without adequate lateral tracheal views 

If X rays of the supenor mediastinum show a definite goiter 
in the superior mediastinum as an encapsulated tumor which is 
pushing the trachea to one side or the other then we may be 
quite certain of the diagnosis If however the trachea is 
markedU deviated from its normal central position although w e 
cannot sec any enlargement of the thyToid m this substernal 
region we may strongly suspect it from the deviated position of 
the trachea alone 

Dr George J Heuer wTiting in the Archives of Surgery for 
January 1929 on Thoracic Tumors has listed a very satis 
factory classification of various tumors of the chest and thorax 
Of the tumors which he lists as possibly occurring in the thorax 
and particularly m the mediastinum there are relatively few 
First he speaks of dermoid (^sts These he says anse near the 
hilum in the mediastinum Thev do not affect the trachea as a 
rule and they show in x ray plates as clean cut shadow s Second 
are other cysts such as the echinococcus which are v cry rare in 
their occurrence Third rare connectiv e tissue tumors such as 
lipomas fibromas chondromas etc for which there are no particu 
lar diagnostic features to be obtained by x ray They are how 
ever very rare which is a point of considerable importance in 
diagnosing them Next he considers malignant tumors of which 
there really are but a few the lymphoblastoma sarcoma and 
carcinoma Tumors of the lungs in our experience are not con 
fused with substernal goiters Tumors of the pleura are likewise 
so rare and so unusual and so placed that thev are not confused 
with substernal goiters Tumors of the bony chest wall are like 
wise not commonly in the area of substernal goiter and in our 
experience are extremely rare and are not likely to be confused 
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With substernal {,oitcr The most common thoracic tumor that 
one maj see aside from thjroid tumors then is a dermoid cjst 
and since these arise near the hilum of the lung while the ade 
noma of the th) roid is in the supenor medi istinum since the e 
are clear cut shadows while the thjroid adenoma often does not 
show at all since these dermoid cysts do not affect the trachea 
as a rule while the substemil thvroid adenoma affects the trachea 
limo t alwa>s there should be but little difTicult) m dilTercnti 
ating the one from the other rurthermore the fact that m our 
entire experience we ha\c ecn but two dermoid c^sts of the 
mediastinum makes it extremeU uniikcl> that a superior medi 
astinal tumor will be an\ thing tl e than a th>T0id adenoma 
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Ihere are numerous minor signs or sjTnptoms which occur 
simultaneouilj with the marked impro\ement following sub 
total th>Toidectom> for h>*pcrth>TouhsTn One is impre ed 
with the similantN of such complaints m following a large 
number of patients at mteraals throughout the first few \ears 
after operation Most of them suggest the possibihU of one of 
the more enous «equela? which ma> occasionalh follow sub 
total th>TOldectom^ namel> postoperatiae m>’xedcma tetan\ 
larjmgeal paraU sis persistent or recurrent h\*perth>Toidi m 
In mo t instances howeaer the^e minor SMnptoms are of com 
paratueh little importance although thei are %er> real to the 
patient The\ are presented here ivith what w e ha\ e found to be 
their relatue sigmficance and duration For comenience the e 
will be grouped under the heading which thej suggest but it is 
not to be inferred that the> are necei>sanl} related 

1 Postoperative Myxedema — ^The clear cut picture of post 
operatic m>’aedema presents no difficulta m diagno is As a 
rule this condition appears withm sl\ months following opera 
tion It is accompamed b\ a low basal metabolic rate but the 
se\ent\ of the condition is not alwa\s m agreement with the 
basal rate obtained In other words there are mam who will 
ha^e a low metabolic rate without mNwedema and a few who 
will ha^e unquestionable mi'aedema with a metabolic rate often 
found in normal people In this group a diagno is is often difh 
cult and while a therapeutic trial of thiToid substance might 
pro^e the deciding factor we ha\e felt that unie there are 
clear cut signs of m\'\edema tharoid feeding is m most imtances 
unnecessar\ and inefrecti\e 
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In m>'cedcmi filling hair is frequent but it K al'^o \cr> 
common following thjronlectoni> ind imarubK followed b) a 
new growth wuhin sit months Without >thcr signs of m\'\ 
edema one can reissure the patient without hesitation that the 
hair will return 

Most patients with m\xcdem'i complain ot cnsiiiscness to 
cold Here again this i not m itself proof of deficiencj of th\ 
roid euction Patients with haperth>roKli m suffer from the 
heat ami owing to the rapid change following operation mina 
wall complain of this samptom This max be purel> bj wa\ of 
contrast from an abnormal to a normal state If the disease has 
been of long duration the patient has formed habits m clothing 
and regulation of household temperature which following opera 
tion art found to be uncomfortable Thus he feel cold m the 
same surroundings in which he fonncrl) felt comfortable or 
warm If th>’roid is fed for this complaint with no other caa 
dence of myxedema results are disappointing unless such a do c 
IS reached which while oacrcommg coldnc s wall produce the 
anno>mg symptoms of induced haqiertharoidism 

lufTiness of the e>elid i a common feature of mN*\edema 
but al o fairl> frequent in patients with marked exophthalmo 
It mu persist for >ears following operation without other taa 
dence of disturbed th>roid function 

Stiffness of the joint is often associated with spontaneous 
mvxeclema The use of thjroid substance is wade spread m the 
treatment of arthritis Occasionallj patients with arthritis 
develop h>perth)roidi m and as might be expected increased 
stitTnes has followed operation In other instances stilTne 
of the joints has appeared for the first time following removal 
of a toxic goiter Presumabl> a mild arthntis preceded or began 
coincidcntalU with the onset of thjTOid toxiatj and showed it 
self when the beneficial effect of increased circulation associated 
with hv7>erthjroidj&m was eliminated Stiffne s of the joints is 
comparatively rare in postoperative mvxevlcma as we have seen 
it f or this reason w e hav e been careful not to predict w ith an> 
certamtv the relief of this symptom with thy roid feeding 

Brittle finger nail arc usually found m marked mvuedema 
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but IS 'I Sign of po toperati\c m>'xedema it frequenth faiU 
There are inan\ people who ha\e always had brittle nails with 
out obMous cause e\ en during the height of the disease W hen 
present as a diagnostic sign the patient is usuallj so defimteh 
mi'xedematous that the> cease to be of help in diagno'^is 

Dr\ skin IS al\va> s suggestia e of myxedema especiall> if the 
axilh and palms are dr^ On the other hand one mav be led 
astra\ it times if ea erj case of m> xedema is expected to show 
an abnormalK dr> skin Drj hair when not due to e\ces5i\e 
heat or washing is relatnel> important as a diagnostic sign 

Menstruation is often profoundly affected in disturbances of 
the thyroid WTien there is exccssiae thyToid secretion present 
menstruation is often suppressed This may also be true when 
there is m% tedema On the other hand exce&sl^e flowing max 
hi. present when there is insufficient thyroid output Followang 
operation it is not uncommon to ha\e a patient complain of di 
mini htd or absent menstruation for se\ eral months e\ en though 
there w as no history of altered flow during the disease This may 
occur w ithout myxedema In po toperatix e m\ xedema the rule 
Is to base scanty periods which are restored to normal bx ad 
ministration of thyToid substance 

Dxsmenorrhea is occasionally partially relicxed during the 
disease and returns after operation A few complain of it for the 
first time postoperativ cly 

\ change in libido is occasionally mentioned by w omen fol 
lowang operation x>athout exadence of my'xedema \ true esti 
mate howexer is difficult to obtain With men there is fre 
quentlx dimimshed sex desire during the di ease which returns to 
normal after operation With po toperatixe mx'xedema how 
exer almost complete lo s is frequently complained of This 
max be fairly ell ox ercome by treatment 

\nother sxmptom so frequenth mentioned is the mabilitx 
to sustain muscular effort Fhis is particularh noticed by house 
w IX es \n attempt to do any thing w ith the arms held upw ard is 
followed by extreme fatigue of the arm muscles This max be 
present when the patient appears to be m excellent general con 
dition xnthout the slighte t exidence of disturbed thxroid <5e 
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cretion \s i rule this rij,hts itself wthin six to nine months 
following, operition but at times maj persist longer and become 
1 most di tre sing symptom 

The a\ crape gim in weight at the end of one jear after op- 
eration is from 1^ to 20 pounds \s a rule the amount gained 
IS about that lost following the onset of h^ perthiToidism but 
of cour e \anations from this are common Those who de%elop 
postoperatn c mj'xcdcma gain the greatest average amount of 
weight postoperati\el> 

\\\ of our patients with hv])erth> roidism are discharged with 
instructions to take plenlv of rest and at the same time are ad 
vised to partake lightiv of sweets and fried food If following 
the first three or six months il is desired to prevent further 
gam a restricted diet is then presaibcd In most instances the 
weight can be controlled 

2 Tetany — In active tetanv follovnng operation Chvosteks 
or Trou seaus sign is almo t inv riabl> positive if the blood 
calcium 1 below 7 5 mg 1 he occurrence of muscular cramps of 
cour e suggests tetan> but we have failed to find lowered 
blood calaum m any of these cases unless the other po itiv e 
signs mentioned above have been elicited Mu cular cramp are 
so exceedingly common for the hrsl six months following thMoid 
operations that their significance often becomes a problem for 
conjecture We have often prescribed large doses of calcium 
but here again the therapeutic result is difficult to determine 
Curiously enough this same phenomenon is not infrequently seen 
followang thyroid administration in myxedema particularly 
during the first few days of feeding 

3 Persistent Thyroidi m — The question of the presence of 
mild persistent hyperthyroidism frequently must be decided m a 
small percentage of cases The chmea! impression rather than 
the metabolism test should alw ivs stand first It might be said 
that where there is considerable doubt as to the presence of 
persistent hyperthyroidism it is usually absent and lodin will be 
of no help \et there is a small but definite group of patients 
which maintains that a few drops of Lugol s solution taken once 
or twacc weekly make them feel better even though their met 
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abohc rate ina> be entirel> nomnl In general our experience 
has been that if there are easil> palpable th> roid remnants and 
if the metabolic rate is a high normal or aboxe Lugol s solution 
imU pro\e in most instances partially effectixe and in a fe^\ 
completeU effectue Remoxal of remnants xxall usualh gi\e full 
recox er> 

There is another small group xxhich persist in shoxxing an 
elexated metabolic rate with no palpable remnants in which 
lodin will not be beneficial Some of these patients wall haxe 
had all the usual clinical improxcment following operation that 
the axerage case has It is best to leaxe these patients alone 
unless they are losing ground As a rule there is often 
something atypical m their clinical picture which defies di 
agnosis 

4 Recurrent Hyperthyroidism — The distinction between 
persistent and recurrent hyTicrthyTOidism is often arbitrary 
Any patient who has showai a normal metabolic rate along xvith 
a complete climc^-l cure at any one examination after subtotal 
thy roidectomy is considered to be a recurrent Cwse 

As a rule in the latter type there is xxhat appears to be a re 
growth or hyperpLsiw of thy roid tissue alongw ithtoxic symptoms 
Lugol s solution in moderate doses wall be almost as effectixe in 
these cases — if it has not been taken for some time — as in un 
treated cases One of the striking things in these cases how ex er 
is that although there may be almost complete recox ery both 
clinical and metabolic there still exists a residual toxicitx not 
always demonstrable by the usUv.1 clinical signs of hyperthx 
roidism but by an indefinite ill health — neurosis excluded— 
characterized by easy fatigue failure to gam ^nd x arious minor 
symptoms which may seem of no importance Remoxal of thy 
roid remnants m these cases particularly if large often produces 
some of the most remarkable results m thyroid surgery This 
has particularlx come to our attention in sex eral cases compli 
cated by heart disease who haxe been m congestixe failure A 
subtotal thyroidectomy haxang been performed and complete 
restoration to normal actixities following for a time the patient 
has returned with a recurrence of heart failure Remoxal of 
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cretmn \s i rule this nj,hts JtscU >Mthin six to time months 
foHcuinf’ optritton but xi timcsin't} per^iH longer xnci become 
1 most ill tressift}, sx mpti m 

lilt xxerxge gain in xxught at the end of one jenr after op 
cration is from 1 s i > to pound \s a rule the amount gamctl 
IS about that lost fdUwmg the onset of hx*pcrthj rouhsm but 
of course \anMion fr >m this arc comm in Those \x ho develop 
postoperative mj-xcdcmi gain the greatest average amount of 
weight postoperativeh 

\ll of our patients with hv jKrth) rouhsm are discharged wath 
instructions to take pkntv of rest and at the same time are ad 
vased to partake hghtlj of sweets and fried food If foUowang 
the iirst three i r six months it is desire 1 to prev ent further 
gam a restricted diet IS then pre enbed In most mslince the 
weight can be conlroffed 

> Tetany In active tttan> foil >w«ng operation thvosteks 
or Irouseaus sign is aim > t mvariabh positive if the blooil 
calaum is below / 5 mr^ 1 he occurrence of muscular cramps of 
course suggests tetanv but we have failinl to finil hwered 
blood calcium in an) of these case unless the other positive 
signs mentioned above have been elicited \luscuhr cramp are 
so exceeding!) common for the first six months followang th)roid 
operations that their significmct often becomes a problem for 
conjecture We have often prescribed large doses of calcium 
but here again the therapeutic result is difficult to determine 
Cunousl) enoUp,ii this same phenomenon is not mfrequcntl) seen 
followang thvroui administration m m)*xedema particular!) 
during the first few tlav s of feeding 

3 Persistent Thyroidi m — The question of the presence of 
mild persistent h>'perlh>roidism frcquentlv must be decided m a 
small percentage of cases 1 he clinical impression rather than 
the metabolism test should alwavs stand first It might be said 
that where there is considerable doubt as to the presence of 
persistent h) perth) rotdism it is usually absent an<l lodm wall be 
of no help ket there is a small but definite group of patients 
which maintamx that a few drops of Lugol s solution taken once 
or twice vvetkl) make thtm feci belter even though their met 
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abolic rate ma> be entireh normal In general our experience 
has been that if there are easily palpable thjroid remnants and 
if the metabolic rate is a high normal or abox e Lugol s solution 
imU pro\e in most instances partially effectixe and m a fei\ 
completely effectue Remoaal of remnants Mill usually gi\e full 
reco\ery 

There is another small group which persist in showing an 
elexated metabolic rate wath no palpable remnants in which 
10dm wall not be beneficial Some of these patients will ha\e 
had all the usual clinical improxement following operation that 
the axerage case has It is best to leaxe thc^e patients alone 
unless they are losing ground As a rule there is often 
something atypical in their clinical picture which dehes di 
agno is 

4 Recunent Hyperthyroidism —The distinction between 
persistent and recurrent ha'pcrthyToidism is often arbitrary 
Any patient who has shown a normal metabolic rate along with 
a complete clmic-l cure at any one examination after subtotal 
thyroidectomy is considered to be a recurrent case 

As a rule in the latter ty^pc there is what appears to be a re 
growth or hyperpLsu of thyTOid tissue alongw ithtoxic symptoms 
Lugol s solution m moderate doses wall be almost as effectiye m 
these cases — if it has not been taken for some time — as m un 
treated cases One of the sinking things in these cases how ex er 
is that although there may be almost complete recox ery both 
clinical and metabolic there still exists a residual toxicitx not 
always demonstrable by the usual clinical signs of hyperthy 
roidism but by an indefinite ill health — neurosis excluded — 
characterized by easy fatigue failure to gain nd xanous minor 
sy mptoms w hich may seem of no importance Remox al of thy 
roid remnants m these cases particularly if large often produces 
some of the most remarkable results m thyroid surgery This 
has particularly come to our attention in sexeral cases compli 
cated by heart disease xxho haxe been m congestixe failure A 
subtotal thx roidectomy haxang been performed and complete 
restoration to normal actixaties following for a time the patient 
has returned xxath a recurrence of heart failure Remox al of 
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crelion \s n rule thi rights itself within slx to nine months 
follows mg opcr'ition hut at times max persist longer and become 
a most di tressing s>'mpti m 

The axcrage gam in weight at the end of one jear after op 
eration i from la to 20 )x>unds \s a rule the amount gained 
IS about that lost following the onset of hj'perthyroidism but 
of course \ariations from thi arc common Tho c who develop 
postoperative mj'xedcmi giin the greatest average amount of 
weight postoperative!} 

All of our patients with haTicrth} roidism are di cliarged with 
instructions to take plcnt} of rest and at the same time are ad 
vised to partake lightlv of sweets ami fried food If followmt, 
the lir t three or six month it is desired to prevent further 
gain a restneted diet i then pro enbed In most instances the 
weight can be controlled 

2 Tetany —In active tctan> following operation Chvo tek 
or Trousseaus sign is almo I inv^nabl} positive if the blood 
calcium IS below v a mg The occurrence of muscular cramp of 
course su oCsts tetanv but we have failed to find lowered 
blood calcium m any of these cases unless the other po itive 
signs mentioned above have been elicited Muscular cramps are 
so exceedmgl} common for the fir t six months followang thjTOid 
operations that their significance often becomes a problem for 
conjecture Me have often presenbed large doses of calcium 
but here again the therapeutic result is difficult to determine 
Cunousl} enough this sime phenomenon is not infrequent!} seen 
following th>rojd administration in m}xedema particular!} 
during the first few da}s of feeding 

3 Persistent Thyroidi m —The question of the presence of 
mild persistent h}perth}roidism frequentl} must be deaded in a 
small percentage of cases TTie dinical impres ion rather than 
the metabolism test should always stand first It might be said 
that where there is con iderable doubt as to the presence of 
per istent hyperth}roidism it is usuall} absent and lodm will be 
of no help \et there is a small but definite group of patients 
which maintains that a few drops of Lugol s solution taken once 
or twice weekly make them feel better even though their met 
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be u ed in preparation for operation In fact much impro%e 
ment wiW often follow and at timcb an apparenth complete 
or spontaneous cure result But one must alna\s be sure 
that no s\mptoms nnoII an e if lodin is discontinued and that 
further operatue procedures aill not gi\e an lmpro^ement far 
be\ ond an\ thing that lodin can accomplish W c ad\nse further 
remo\al ot th\roid tissue if after a reasonable tune lodin solu 
tion has not gi\en maximum rtaulls In cases with rapidh re 
growing th\ roicl ti sue operation is the best plan to pursue 
a Laryngeal Paralysis — \ fairU common complaint fol 
lowing subtotal th^ roidectom\ is weakness of the n Dice This 
ma\ be manifested b\ inabihti to speak loudh or b\ ha\ing the 
\oice give out after a moderate amount of talking Tor this 
rea on inger must be told outnght before operation that there 
mai be trouble afteniard While some singers haie noted no 
change after operation a few ha\e been unable to resume thetr 
occupation This weaknes is not accompanied b\ hoar eness 
and lamigeal examination reieals no paraUsis of the \ocal 
cord In mo t instances the condition is not a permanent one 
and u ualU pas es of! within the first \ear after onset Hoarse 
ness without eiidence of xocal cord paraK is is not infrequent 
This mai be associated with local edema following the trauma 
of operation 'Nothing i-^ found on examination except occasion 
aU\ slight redness of the lamigeal mucous membranes 

E\er\ ca e of hoarseness howe\er should be carefull\ ex 
amincd to exclude larjmgeal paral>sis if for no other reason than 
it«i prognostic significance A bad piognosi howescr should 
not be gi'en in all ca es examined shorth after operation 

Summary and Conclusions — HaMng followed nearl\ all 
ca of h\'perth\ roidi m at three month mtenal for a \ear 
after operation and a smaller number at \ earK intenaU there 
after w e ha\ e been able to stud\ and e\ aluate the % anous minor 
signs and s^'mplom herein presented Because of their <5imi 
Iarit\ to ome of the ‘^enous postope^atl^ e complications that 
occur we behe\e it important to carefull\ follow the patients 
until uch time as the«e conditions are likeh to disappear In 
thi wa\ the end re ults can be more intelligentU summarized 
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remuinls produced listing benefit ITius in such casc^ rcmo\al 
of th> roid remnants should be scnousl> considered and performed 
if there is ins doubt as to a residual toxicitj 

\s to the \anou signs and symptoms «hich help one out of 
the difTicult} as to whether or not an elc\ated postoperative 
metabolic rate talcn after two to three months represents 
thvroid toxicitj the usual manifestations of hvpLrthvroidism 
if present in sufficient quantits to make a dear cut picture wall 
needless to av suffice But the clinical picture must be t>’pical 
othenvi e one can easd> be led astrav Fichacarclia palpita 
tion hYTicrtension nervousness or failure to gam with a poor 
appetite are of no ignificancc if present alone or together 
Tremor maj often be misleading persi tent or increasing ea 
ophthalmo is of no value \ good appetite characterizes the 
thyrotoxic patient so pcrsisicntlv that it ma\ be said to be the 
rule In the persistent thyrotoxic patient gain in weight may 
take place frequentlv while failure to gam or a lo s of weight 
from an immediate and moderate po toperaiive gam may come 
about A, warm moist skin in a po lopcntive patient should 
always be considered as suggestive of persistent toxiatv A 
wide range of pul&c pressure (60 mm or more) on several 
observations in a patient whose systolic pressure is not over 
160 mm Hg must be accounted for and i mo t commonly seen 
in toxic cases If the latter mentioned signs are pre ent in com 
mon with an elevated basal metaboli m and palpable thyroid 
remnants per istent thyroidism is pre ent Lugol solution 
mav be permanently eiTective in a few cases if not surgical re 
moval of more thyroid (issue will be curative with rare excep 
tions 

If full account is taken of the patient s history of their be 
havior before the onset of thyroid toxicity the question of doubt 
ful recurrent or persistent hvperthyroidi ra can more often be 
settled by that than by too mudi attention directed to the basal 
metabolism or the patient s present complaints 

Little harm can be done m giying lodm solution to po top 
erative thyroid cases susp cted of residual toxicity This of 
course is not true of the unoperatetl case where it should only 
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pRiiiARY h} perth\ roidism or exophthalmic goiter while not 
common is by no means unusual m children The joungcst 
child upon whom we ha\e operated for pnmar\ hj'perthjroidism 
was three >ears of age The disease is in no waj different in 
}oung children from its characteristic appearance in people of 
more advanced )ears The th>roid gland shows the same mod 
erate enlargement and the same firm consistency Stare occurs 
m the same manner as in the adult and activation excitability 
nervousness and tremor are apparent in just the same manner 
as in adults Tachvcardia and weight loss arc similarly present 
m a degree proportionate to the degree of intoxication The 
diagnosis of thy roidism in children is not difiicult as their \ oung 
and active organisms respond notoriously and palpably to m 
toxication of any character 

In the beginning of our experience with primary hyperthy 
rodisim in children we were a little doubtful as to the best 
method of handling these young individuals Little had been 
written at that time concerning personal experiences with pn 
mary hyperthyroidism or exophthalmic goiter in children and 
we had a considerable respect for the capacity of young children 
many of whom were seriously intoxicated with thyroidism to 
react postoperativ ely in a dangerous manner 

It has always been a conviction with us that particularly 
in thyroidism the basis of judgment and one of the most im 
portant factors in thyroid mortality has been a background of 
personal experiences with the senous phases of this condition 
and their management 

Because of the fact that we have not as y et had a large back 
ground of experience with thyroidism in children (under ten 
* 3*7 
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\L-\rs particuhrK^ \\t ha\t nppronchcd all of iht c cases with 
considcnblt c lution \\ch*i\c deferred operation in «omcof the 
ca t while X n\ treatment has been aainl\ tried b\ tactllent 
j: ra% therapeutist Wt haac deferred operation with the hope 
that rest might brinj, about a |k)s ible spontancou remi ion 
and re uli in a diminution m the mten it\ of the toaic s\ mptom 
but in all of the cases coming into our hands surgers has been 
nece arj e\entuall\ 

The preparation of theM. ca C5> has consisted of from eight 
to twcKe da\s rest m bed with Lugol s solution drop three 
times a da> Food intake has been increa cd and a high fluid 
intake al o maintamctl Ihe children base been permitted to 
be up and about for an hour or two each daj m order to overcome 
the <h advantage to the arculaiorv svstem of complete bed 
re t I rcliminarj drugging in proportion to the children ages 
has been cmplojcd prior to the anesthe la a m adults and eth 
> lent has been used a the anesthetic for the operative procedure 

Because of our unccrtamt> as to the i>o siblc degree of po t 
operative reaction m these voung children practicallv all of the 
ca es have been done m two stage - a right first stage subtotal 
hemith\roidcetom> and about six weeks later a left second 
stage subtotal hcrnith) roidectomv In the interval between the 
operations the children have been permitted to return home and 
be up and about maintaining moderate amounts of aciivitv 
In most of the eases there has been a marked degree of reaction 
as far as rapidilj of pulse rate goes but in none has there been 
an> general reiction of such a senous character as to sugge t 
an> considerable danger of a fatalitj in spite of the fact that 
several cases have been quite intensely toxic None however 
has been m a so called crisis 

We feel sure that some of the cases could have been done m 
one stage and perhaps all but wt feel equall> surt that until 
we have had at least forty to fiftj of these >oung children with 
th>roid intoxication of diffcrtnl (Itgrces of intcn it> upon whom 
to operate we are safer m approaching them through a two 
stage, procedure — first right and later left subtotal hcmithv 
roidectomv Wt can appl> here our alUludt toward all patient 
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\nth th\roidi m m T\hom the degree of reaction is at all uncer 
tain and the operati\e n k likewn e uncertain — that an\ 
doubtful nsk is safer ^nth a lirst stage right subtotal hemith\ 
roidectomv and six weeks later a second stage left subtotal 
hcmlth^roldectom^ than he or she is wath a complete subtotal 
th\roidectom\ A\e have alwavs assumed the position that 
should a patient die following a complete subtotal thv roidectomv 
It Is at least possible and we believe quite probable that he or 
she would not have died followang a right lirst tage subtotal 
hemithvToidectomv In our entire experience with thvroidec 
tomv now amounting to well over oOO ca e among which 
were manv two stage subtotal invaoidectomies right and left 
we have but once had a patient die in the left econd stage sub 
total thv roidectomv and that patient died from cau es entireU 
cvclusiv e of his thv rotd toxicitv As far as. po>toperativ e reac 
tion goes (.and practicalK all the mortahtv of the operative 
treatment of thvrouli«m is relate<l to po topcrativc reaction) 
once we have gotten the patient succe »fulh through the right 
first stage subtotal hemithv roidectomv there have been no 
deaths in the second stage left subtotal thv roidectomv re 
gardless of how evere the ongina! intoxication was 

Because of our satisfactorv experiences with two stage sub 
total hemithv roidectomv m dangerousK toxic ca es of thv 
roidism in adults we have as stated above emploved it in 
practicallv all of the cases of ihvroidi m m children ^^e are 
quite willing to admit the likelihood that we occasion allv do 
one unnecessarv operation bv this procedure but we are readv 
to accept this situation m order that we mav accumulate our 
data and peiMinal experiences with the e ca es upon which 
judgment must be based under conditions of the greatest po«; 
sible safetv to the patients 

Two-stage thv roidectomv defuutelv le sens the operative 
risl in all severe cases of thvroidi m and one should alwavs 
have in mind m dealing with such patients m whom the risk is 
uncertain that the convenience of the patient never justifies 
risking hi or her life for the sake of avoiding a econd opera 
tion and stav in the hospital It should be the rule particularlv 
VOU 9— S4 



jcirs pirntularh > we ha\t approached all of these ca^cs with 
con ulcrablc c xutwn Uc ha\t deferred operation m v»me of the 
ca t while x ra\ trcatnntW has been \ainl> tncil b\ tmllent 
X ra\ thcraptuti t \\c ha\». dtftrrcd operation with the hope 
that rt t mij^ht hnn;, about a ^k) iblc •spontaneou remi ion 
and result m a ihmmuUon in Ihc intcnsit) of the toxic s}mptoin 
but m all of the cases corrnnp into our hands surj,m has been 
nect sar> cxtntualU 

1 he preparation of these eases has consistcil oi from eight 
to iwclsc daxs rest m bc<l with Lugols solution drop three 
lime a dax I ood intaLc has been incrcasetl and a high fluid 
mtahe also mamtaincil Ihc children haxc been permitted to 
be up and about for an hour or two each dax in order to o\ ercome 
the disadvantage to the circulatorj s>stcm of complete bed 
rest Irelimmar) druf^inp in proportion to the children ages 
has been emplojtd prior lo the anesthesia as in adults and eth 
X Icne has been used as the anesthetic for the opcratix e procedure 

Because of our unccrtamt> as to the po sible decree of po t 
operatixt reaction m these )oung children practjcalh all of the 
ca cs have been done m txxo stipes— a npht first stage subtotal 
hcmuhyroidectom> and about six weeks later a kfi ccond 
stage subtotal hcniith)rojdcctom) In the intenal between the 
operations the children haxe been permuted to return home and 
be up and about maintaining moJerate amounts of activiix 
In most of the cases there has been a marked degree of reaction 
as far as rapiditj of pul e rate goes, but m none has there been 
any general reaction of such a serious character a to suggest 
any considerable danger of a fatahtj m spite of the fact (hat 
sex oral cases have been quite intensely toxic None hoxxexet 
has been m a so called crisis 

W e ftel sure that some of the cases could hax c been done in 
one stage and perhap all but xxe (cel equally sure that until 
we haxe had at least forty to fifty of the e young children xxith 
thyroid mloxiration of different degrees of intensity upon xxhom 
to operate xvc ire afer m approaching them through a txxo 
stage proccduti, — first right and later left subtotal hemithj 
roidectomx \\ c can apply here our attitude toward all patients 
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\\ith thyroidism in whom the degree of reaction is at all uncer 
tain and so the operati\e risk hke^vise uncertain — that an\ 
doubtful risk is safer uith a first stage right subtotal hemithy 
roidectomj and six ueeks later a second stage left subtotal 
hemith> roidectom\ than he or she is with a complete subtotal 
th> roidectom) We ha\e alwajs assumed the position that 
should a patient die following a complete subtotal th> roidectom\ 
It is at least possible and we believe quite probable that he or 
she would not have died following a right first stage subtotal 
hcmith>roidectom> In our entire experience with thjroidec 
torn} now amounting to well over 7500 cases among which 
were man> two stage subtotal thjroidectomies right and left 
we have but once had a patient die m the left second stage sub 
total th> roidectomj and that patient died from causes entirely 
exclusive of his thyroid toxicit> As far as postoperative rcac 
tion goes (and practicall) all the mortahtv of the operative 
treatment of th>roidism is related to postoperative reaction) 
once we have gotten the patient succe»sfull> through the right 
first stage subtotal hemithj roidectom> there have been no 
deaths in the second stage left subtotal thyroidectom> re 
gardless of how severe the original intoxication was 

Because of our satisfactor> experiences with two stage sub 
total hemithyroidectom> m dangerousK toxic cases of th> 
roidism in adults we have as stated above emplojed it in 
practicall) all of the cases of thyroidism in children We are 
quite willing to admit the likelihood that we occasionallv do 
one unnecessaiy operation b> this procedure but we are read> 
to accept this situation m order that we mav accumulate our 
data and personal experiences with these cases upon which 
judgment must be based under conditions of the greatest pos 
sible safet> to the patients 

Two stage th> roulectom> definitel> lessens the operative 
risk in all severe cases of thjroidism and one should always 
hav e in mind in dealing wnth such patients m whom the risk is 
uncertain that the convenience of the patient never justifies 
risking his or her life for the sake of av oiding a second opera 
tion and stay in the hospital It should be the rule particuhrK 
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all who ha\e not had an cxtensi\c experience with the 
>crj of toxic th>roidi m that when m the least uncertain as 
low the patient will react to do a two stage subtotal hcmi 
roidcctoma 

There i another point m connection with subtotal th> roiilec 
ij in children that is the amount of th>roid tissue to lease 
belies e that it i partieularlj nects. ars in soung and grow 
children to lease a suthcicnt amount of thsroid ti ue so 
t there is no question of m>xedcma In tho c mdisidual 
) base attained their full dcsclopmcnt the occurrence of 
cedema sshile undesirable is not of uch cxtraordinars im 
tance but in soung children in sshom the thiroid pla>s a 
inconsiderable part in menial and ph> icai desclopmcnt U 
;xtrcmelj desirable that a suflicicnt amount of thsroul be 
muted to remain to suppls this ncc<l \\ ith this point in 
,v then s\e base made it a rule to lease shghtls larger rem 
ts of ths rou! in children with ihs roi ham than m adults 
Conclusions — 1 nmars hs^)c^th\ rouh m or exophthalmic 
,cr is not rare in children 
It occurs as t>’picalls in children as in adults 
Because of a limited experience as set with the po sibilities 
he ssas of serious po topcratisc reaction we has*, operated 
cticallj all of the cases in two stage subtotal hcmithjroid 
imv procedures 

M>xc(lema is particular!) undesirable m cits eloping chil 
a and precautions should be taken that the rcmosal of thj 
I tissue be so judged that sufficient ths roid tissue remains to 
^ent Us occurrence 



THE CONTROL OF THE BLOOD-SUPPLY IN SUBTOTAL 
THYROIDECTOMY 


Robert L M vson 


Prominent m the hislon of th\roid surgen has been the 
de\elopmcnt of methods directed toward control of the abun 
dant blood supply The safct> of present da\ operatiN e methods 
IS due m a large part to the results of this de\elopmcnt Meth 
ods of dealing with the blood suppU differ in \arious clinics 
All of neccssit\ ha\e to deal with the control of the superior 
thjroid arter\ the middle th\roid \ein and the inferior th\ 
roid arteiA 

The superior th\roid arter\ anses from the anterior aspect 
of the external carotid arter> close to the origin of the latter 
\essel at or slighil) below the le\el of the hjoid bone It de 
•^cends under co\cr of the omoh\oid sternohsoid and sterno 
thjroid muscles, to the apex of the upper pole of the thjroid 
where it divndes into the anterior and posterior branches Medi 
alU It is separated from the th>roid cartilage and its attached 
muscles b> a thm la>er of areolar tissue lateralh the common 
carotid artery is m close proximitj With this anatomical ar 
rangement in mind it is not difficult to ligate the arter> as a 
trunk and in the plan of performing subtotal th\roidectom> as 
de\ eloped bj Dr Lahc> it forms an important step in the 
operation 

Adequate exposure is essential to Iig^ate this \essel accu 
ratel> First the skin flap should be elexated to the upper 
Ie\el of the th>roid cartilage Adequate exposure of the gland 
is then gained bj wade dnasion of the preth> roid muscles Then 
starting close to the gland after elexation of the upper pole b> 
a double hook the upper pole is dixested of an> remaining muscle 
and areolar tissue Dissection is earned suffiaenth deep that 
iwr 
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With all «ho h'i\e not had an cxtcnsi\c cxpcncnct wth the 
surgcrj of toxic th\rouli m that when m the least uncertain aa 
to how the patient will react to do a two stage subtotal hemi 
th>roulcctom% 

1 here 1 another |)Oint in connection w ith subtotal th\ roidcc 
tomj in children that is the amount of tharoid tissue to lease 
We belies c that it i |>articularh nccc arj in >oung and grow 
ing children to lease a suflicient amount of thsroid ti sue so 
that there is no question of msxcdcma In tho e indisidual 
s\ho hase attained their full desclopmcnt the occurrence of 
msxcdcma while undesirable i not of such extraordmars im 
portance but in soung children in whom the thsroid plass a 
not inconsiderable part in mental in<i ph> ica! desclopmcnt U 
IS extremels desirable that a suflicicnt amount of thsroid be 
permitted to remain to suppl> this need With thi point m 
siess then s\e hase made it a rule to lease slightls larger rem 
nants of thsroid in children with thsroidism than m adults 
Conclusions —Primar> hsTicrtlisroidi m or exophthalmic 
goiter is not rare in children 

It occurs as t>picall> m children as m adults 
Because of a limited experience a jet with the po ibilitic 
in the ssas of serious postoperatisc reaction sse hase operated 
practicallj all of the cases m two stage subtotal hemithjroid 
ectomj procedures 

Msxcdcma is particular!) umlcsirablc in dcs eloping chil 
dren and precautions should be taken that the remosa! of th) 
roid tissue be so judged that suflicicnt thjroid tis uc remains to 
present its occurrence 



THE CONTROL OF THE BLOOD SUPPLY IN SUBTOTAL 
THYROIDECTOMY 


Robert L Masov 


Prominent in the histor> of thvroid surgery has been the 
deaelopmcnt of methods directed toward control of the abun 
dant blood supply The safety of present day operati\ e methods 
IS due in a large part to the results of this development Meth 
ods of dealing with the blood supply differ m various clinics 
All of neccssitv have to deal with the control of the superior 
thyroid arterv the middle thyroid vein and the inferior thy 
roid arterv 

The superior thyroid artery arises from the anterior aspect 
of the external carotid arterv close to the origin of the latter 
vessel at or slightly below the level of the hyoid bone It de 
scends under cover of the omohyoid sternohyoid and sterno 
thvroid muscles to the apex of the upper pole of the thyroid 
where it divides into the anterior and posterior branches Medi 
ally It is separated from the thyroid cartilage and its attached 
muscles by a thin layer of areolar tissue laterally the common 
carotid artery is in clo^e proximity With this anatomical ar 
rangement m mind it is not difficult to ligate the artery as a 
trunk and in the plan of performing subtotal thy roidectomy as 
developed by Dr Lahey it forms an important step in the 
operation 

Adequate exposure is essential to ligate this vessel accu 
rately First the skin flap should be elevated to the upper 
level of the thyroid cartilage Adequate exposure of the gland 
IS then gamed by wade divnsion of the prethyroid muscles Then 
starting close to the gland after elevation of the upper pole by 
a double hook the upper pole is divested of any remaining muscle 
and areolar tissue Dissection is carried sufficiently deep that 
133 
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the cnrotul arttr) and intern'll jupuhr ^em ina\ be retracted 
litcrallj It lb olmou when this has been done that the artcr% 
with its accompamms \cm lie m the pact between the th\ 
roid cartila},t an<l the rttrictul large \e>>>cl (carotid andjU'ai 
lar) I he arter\ is then surrounded In a ligature carrier be 
ginning just litcril to the th)r id cirti!a"c Injurs to the re 
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current larjngeal ncr\c t this point cinnot occur since the nerve 
has already entered the laijn\ between the arch of the cricoid 
and the inferior cornu of the th>roid cartilage I he ligature 
carrier is so constructed (I ig 483) that the ligature (psoktamn 
catgut) IS held taut and can Teadil> be pulled through b\ the 
assistant One should mxkc sun. before pas in,, the li^iturc 
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that the upper pole is expo ed m its entireU in order that the 
ligature surrounds onl} the \essels and does not include the 
apex of the pole This max happen if there is a postenor pro 
longation of the pole upi\ ard or beneath the larjmx If such a 
prolongation exists it should be gentlx dislocated and pulled 
upi\ard and medialh before the ligature is applied If exten 
si\e dislocation of these prolongations ma> be facilitated b\ 
diMsion of the antenor branches of the arten on the anterior 
surface of the gland as de cnbed b\ Dr Clute in this xol 
ume 

After the imtial bgature a second is applied in do e prox 
imity in order to prexent the first hgature from slipping The 
upper pole is then dmded below the ligature leaxang a short 
segment of the artery distal to the ligature Occa lonallx it 
IS necessarj to leaxe a thin segment of thxToid ti ue di tal to 
the ligature 

It is rare that one is called upon to control secondary bleed 
ing from the superior thxTOid artery if it has been ligated m the 
manner described ^^'hen it occurs how ex er either before com 
pletion of the operation or after the patient returns to his bed 
It IS a situation calling for immediate control In the latter 
mstance attention is usuallj called to the condition bx progressne 
and senous difficultx in breathing This is easil\ understood 
when one remembers that so large a xessel is actueh bleeding 
m a small caxxtx ox erlain b> firm non distensible mu cles and 
containing so compressible a structure as the trachea Swal 
lowing IS also rendered difficult b> pressure upon the e ophagu 
The first procedure in such an emergeno. is to ele\ate the skin 
flap unmediatelx and to release the suture holding the pre 
th> roid muscles in the midline This releases pressure sufficienth 
to iraprox e breathing until the patient can be taken to the op- 
erating room This is a better procedure than to di\ide the 
muscles transxer el\ since if this were done one is faced with 
an acti\elj bleeding ^es el without facilities to cope ivith the 
hemorrhage Sometimes howexer this maj be necessarv ind 
packing reported to until the patient can be transferred to the 
operating room 
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Control of the Bleeding Superior Thyroid Artery— Once 
released from it altichmcnt to the upper pole the superior 
th\roi(l nrtciA relncts upnnnl With rtitast of the ligature 
the urroundmg ti tites ire qu:ckh mfiltntcd uith Wood and 
one I confronted with i profu c hemorrhage which well up 
into the wound the origin of which cannot nccuntch be cen 



To attempt control bj snipping at the suppo cd point of origin 
IS almo t certain to result in injury to import int structure and 
it al 0 wastes Mluible time In the few cases m which we Inic 
hid to deil with such an emergency we hue found the follow 
mg procedure to be of gait \ilue m qulchI^ securing control of 
the bleeding irterj 
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The skin incision is extended upward in a line parallel ^\lth 
the sternomastoid muscle for a distance of 2 inches (Fig 483) 
The stcrnomastoid muscle is m this \va> exposed for a distance 
well abo\e the le\el of the thjroid cartilage It is further mo 
bihzed b> dmding the fascn along its anterior border The su 
tured preth>roid muscles are then rcdivnded and retracted up 
ward The mobilized stemomastoid is then retracted laterall> 
together wath the common carotid artery and the internal jugu 
larxein 1 he upper portion of the carotid arter> and the point 
of its bifurcation will then be seen to be obscured bj the upper 
most portion of the omohyoid muscle This muscle is then di 
\ ided and retracted The bifurcation of the carotid is then plainh 
in \aew and the bleeding superior thvroid arter\ easily secured 
and its point of origin from the external carotid artery (Fig 
484) 

The Middle Thyroid Vein — W hile the th> roid gland is pro 
fusel) supplied by ^elns that with which the surgeon has most 
to deal IS a large vein into which most of the veins on the an 
tenor surface of the thyroid appear to enter and which makes 
Its wav to the internal jugular vein entering this structure some 
where between the level of the upper and lower third of the thy 
roid It would seem that lateral thyroid vein would better 
describe it than the term middle thyroid v ein of the anatomy 
texts If not adequately secured and divided this vessel is 
very apt to be torn during mobilization of the gland often at its 
junction with the internal jugular resulting m profuse venous 
hemorrhage In addition by its division the thy roid lobe may 
be more readily retracted medialward thoroughly exposing the 
lateral surface of the gland The surgeon may then see a ecu 
rately how much gland is to be left behind Also the inferior 
parathyroid gland often lies behind the middle thy roid v ein and 
by its division this important gland may be seen and carefully 
preserv ed 

The middle thyroid vein is secured and divided by first re 
Iracting the lower pole gently toward the midline The vein is 
then sought m the areolar tissue that lies betw een the gland and 
the great vessels carefully dissected free and divided between 
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hemo'jtats (I ip, 48o; Iht diMsion should be ^\ell toward the 
entnncc to the ju^hr since if it is di\i(led at a hifihcr Ie\el an 
undcrhin^ piratharoul mipht be injured It is well to ligate the 
di\a(l(d end at this stage rather llian 1 iter on m the resection 
with i ri h of the hcmoslat being torn awaa It is not infrc 
quent of tour t to find scacral \cins running from the lateral 
surface of the gland to the internal jugular and when this 1 the 
case each must be <lc ilt with m the manner dtsaibcd 
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The onla other large \ein encountered is the inferior thyroid 
vein extending downward from the isthmus This large vein 1 
always well exposed in the held and can be dealt with dunn^, re 
section of the isthmus It rarelj requires separate bgation 
The Inferior Thyroid Artery — ^The superior thyroid arterv 
described above and the inferior thyroid artery on each 
side furnish the thyroid gland with the profuse arterial supply 
which the gland requires The superior thvroid artery de 
scend as a single artery to the upper pole where it divide 
into anterior and posterior branches Accordingly it is best 
ligated as a single trunk The infenor tharoid artery on 
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the Other hind ^^hile earning in equal if not greater supplj 
of blood diMdes into from two to four branches just before 
entering the gland These brinches distributed through the 
gland tissue can usuall> be secured adequateU in the course of 
the re ection b\ hemostats applied to the gland tissue The in 
fenor tha roid artery furnishes the blood supplj of the parathj 
roids and if at all possible we prefer not to ligate the arter> as 
a trunk It not infrequentlj occurs how eN er that one of these 
branche is not adequatelj secured with resulting hemorrhage 
To attempt to secure the bleeding point bj snapping m the thin 
remnant of thyroid tissue jeopardizes the recurrent lar>ngeal 
nene which lies beneath Rather than do this m such instances 
we chooae to ligate the infenor thjroid arterj as a trunk 

In ligating the infenor th>roid arten one must keep m 
mind its course and its relations to the recurrent lar>ngeal 
nen e \s commonlj Msuahzed and as de&cnbed m a number of 
anatom) te'hs the arter> ascends from its origin from the th) 
rocemcal trunk directl) to or near the lower pole of the th) 
roid where it gi% es off its branches to the gland As a matter of 
fact howeaer the arter) rarel) ife\er takes this direct course 
Rather from its origin as one of the terminal branches of the 
th)ToccrMcal trunk it ascendi» beneath the common carotid 
arten well up to the le\el of the mid portion of the th)TOid 
cartilage often to the upper le\el of this structure and then 
cunes upon itself descends toward the lower pole of the th) 
roid and diaades into two or more branches Just bejond the 
pomt of branching and m relation to the branches lies the re 
current lanngeal ner\e Berlin and Lahe) m a senes of dis 
sections found that the nene tends more commonl\ to be an 
tenor to the arter) and its branches on the nght side than on the 
left 

In ligating the arter) the th>roid remnant is retracted medi 
alK and the great aessels of the neck laterall) The areolar 
tissue which bind the common carotid arter) is then entered 
and the artera further mobilized laterall) This done the in 
fenor tharoid arter) comes plainl) into Mew It m turn is 
freed from the areolar tissue which ‘surrounds it (Fig 486) 
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htni ) tits 1 1 1 ;, 48:>) Hit division should he v'tll to\\ar(I the 
entrance t > the jugular mit if it is dvviclwl at a hiRhcr level an 
untlcrhin^ piralhvn id mi^ht be injured It is well to ligate the 
divadtd end at thi nthcr lb in httr on in the resection 

with ink i the hcm> lit bung torn awav It is not infre 
quent if t ur L to find tvtnl vein running from the laterl 
surface of the glan I to the intern il jugular ind when this is the 
ease each mu t be deilt with in the m inner dcscnbcil 



F g 48S — D H t d 1 s of n tdf th d 


Ihe only other large vein encountered is the inferior thvroul 
\ cm extending downw ird Irom the isthmus This large v ein is 
alwavs well exposed m the field and can be dealt with during re 
section of the isthmus It rarely requires separate ligation 
The Inferior Thyroid Artery — -The superior thyroid artery 
described above and the inferior thyroid artery on each 
side furnish the thyroid gland with the profuse arterial supph 
which the gland requires The superior thyroid artery de 
scends as a single artery to the upper pole where it divide 
into anterior and posterior branches Accordingly it i best 
ligated as a single trunk The inferior thvroid artery on 
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through the mam bod> of the remnant To do this is almost 
certain to injure the recurrent lar>ngeal nerve Bv folding the 
remant ov er in the manner illustrated all persistent small bleed 
ing points from the cut surface of the gland are controlled Oc 
casionallv there is a smell area on the outer surface of the rem 



nant which persists m bleeding In such an instance we have 
found the application of a small piece of muscle to be of v alue 
The muscle which can be taken from the adjacent sternomas 
toid IS sutured m place over the bleeding area as shown m Fig 
48 / 




THE INTRACARDIAC INJECTION OF EPINEPHRINE IN 
CARDIAC SYNCOPE 

RlCIt\RD B CvTTFLI. 


Intracardiac injections of epinephrine hive been done in 
collapse due to man} causes A cursor) lexicw of the cases 
reported in the literature has failed to shon \er} encouraging 
results In addition it is probable that the actual results are 
e\en less faaorable than one could get from the reported cases 
since failures of this t}pe are rarcK reported That this meas 
ure IS rarel) of benefit is probabl) due to its cmplo}Tncnt in 
hopeless cases particuhrK m patients with heart disease pul 
monar\ embolus and long standing debilitating diseases On 
the other hand in surgical emergencies the indications are clear 
and the results should be more satisfactor) Dr Sise has used 
epinephrine subcutancousl} mtramuscularl} and intravenously 
m the treatment of vascular depression inndent to spinal anes 
thesia He IS reporting this elsewhere in this volume * In order 
to be prepared for the treatment of v ascular depression we hav e 
felt It necessar) to have sterile sjnnges and needles m each 
operating room for these emergenacs A suitable cardiac needle 
IS kept in this equipment Pearsc* has recently called attention 
to the intravenous use of epinephrine in vasomotor collapse Us 
empIojTnent at the first stages of collapse will m ikc llic, ncccssily 
of mtracardiac injection less frequent 

I should like to report the followiiif ( »s( whin llu iiiltii 
cardiac injection of epinephrine in (urdliK syM((i|i( risiiliid In n 
complete recover) 

CaseReport— Mrs A I I 0;iS ni'id eltls WJis ndtiilHnt 
to the New England T)t uoiHss 111 j lln) MfiH li jb'q nil iiif 
* I iffc tv f 

J< if Af«r I A f e/, 
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btmct of Dr I I Jo !m fCist. \o //65) with (inbetcs me! 
Itlu ami a carbuncle of htr bid. Since Jinuir. 19'>a she ha<! 
comphinctl of lo t. of sircnj^th (x»!\urn jwlMlip n and po!> 
phign ihere was a |,n luit la •> *f wti;,ht A skin eruption 
appcaretl <\cr her bick and shoulders sescra! months before 
"idititssion two months presiousls a carbunclL appeared on 
her back tml her phjsunn fiund su^nr m her urine at this 
time Dunnj* this short jxriKl she Ijctnmt. \crj ncr\ou and 
she notjccti palpiiition hspnt ami m incmsc m sttenU of 
thepresnus ampt m Shi lo t ISjwmnd in too month 

1 h\sic il ex imin itu n h >nnl in iMcrh « nun w ho iptwarcd 
str> ntftous She w., <luiU dt if rht thsroid \\^ as\m 
mctriciliv enlarge i n JuUr md u i I irj;tr on the right side in 
which 1 . diicrctt idtnomn could Im. fdt Ihc puKt ntc w is PO 
vnd fcfcuUr the blooilfrts urt nn^td frw 100 hO to 100 100 
mm of Hg Tiicrc wi a smill umbilical lurnu pre ent \ 
pigmcnteil iml stirred area was ten ncr the skin tf the back 
(Jn the upper bw.k w is a d jughing tarbunck 

Iht earbunik was mci III an I treated b) Dr L, S McKU 
trick ^he was seen b\ Dc LaK«.\ who found that she had an 
adenomatous goiter with stcomlar> ha-jaeriharoniism 

The admission specimen of unne showed diaccut acid and 
4 2 per cent sugar I he blood sugar was 0 >0 gm \fter a 
prelimmar) te i diet she wa» gicen a diet consi jmg of 112 
carbohydrate tiO piotem U2 fat (16% calories) with 2a umts 
of insulin daiK ami the urine became practically sugar free The 
basal metabolic rate was +21 x Ray of the chest show«! mod 
crate enlargement of the heart TwenU four da\ s aflennciston 
of the carbuncle operation on the lharoid was earned out 
Diagnosis — Diabetes mcUitus carbuncle of back adeno 
matous goiter with hyperthyroidism arteriosclerosis with hy 
pcrtcnsion 

At operation under ethylene anesthesia the prctharoid 
muscles were dnidetl and rctractcrl An adenomatous gland 
about three limes norma! size was exposed that was larger on the 
right Side \ subtotal thyroidectomy was done leaving fairly 
large gland fragments on each side which were folded over to the 
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median line The preth>roid muscles were sutured with mattress 
sutures While a continuous suture was being placed in the mid 
line of the muscles there were two short sounds of air intake in 
the anterior jugular \ein at the lower angle of the incision This 
corresponded to the inter\al of two heart beats The vein was 
secured and ligated About two minutes later the anesthetist 
reported a cessation of breathing and that no pul&e nor blood 
pressure could be obtained Artifiaal respiration was begun at 
once with oxvgen and carbon dioxid and maintained b> pressure 
on the bag of the closed gas apparatus No cardiac impulse 
could be felt An emergenev sterile sjrmge and needle and some 
1 1000 epinephrine solution were obtained at once A Jong 
fine needle was introduced through the fourth left interspace 
and was fdt to encounter the cardiac muscle There was no 
movement of the needle although dark blood was withdrawn 
About 2 minims of adrenalin were injected and the needle and 
s>rmgc showed a rh>thmic movement and then stopped Three 
to 5 minims were then introduced and this caused rapid and 
Violent movement of the needle and sjnnge The needk was 
withdrawn at once and a temporal pulse could be obtained im 
mediattlj afterward It was estimated that the s>ncope lasted 
between one and two minutes Her sjstolic blood pressure soon 
rose to 200 mm of Hg and the pulse rate became ver> rapid 
but regular There was no evidence of auricular fibrillation In 
spite of pure oxygen she remained slightly cjanolic and did not 
arouse The neck wound was closed m the usual manner res 
piration became voluntary and normal She was still uncon 
scious when returned to her bed A blood sugar was taken at 
once and 500 cc of a 10 per cent glucose «?olution were given 
intravenously Twenty minutes after her return lo her room the 
pulse rate was 152 and regular Her color was good She re 
gamed consciousness in thirt> minutes lhat evening her con 
dition was satisfactorv Her convalescence was uneventful and 
she was discharged from the ho pital fifteen <h>s after thv 
roidectomv The diabetes was well controlled at this time 

The intracardiac injection of epinephrine undoubtcdlj was 
the means of saving this jiUients life Under such circuni 
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<l'jnc(- as tht t \\htrt sjnc<»pt occur during, an operation if 
the contractions of the heart can be startcti condition are 
fa\ orablc for continuance of the heart beat It a\ as felt that tbs 
mij^ht be an instance of h\^)o^'I\ctn1lc hock incident to the anes 
thesn or in uUn but the hloml ut,ar taken immcdiatcK after 
operation before the ailmini tratmn of ^luco e nas O'” gm 
The gluco c was gi\cn intnecnousle I>ccause of possible shock 
or he jioplj ctmii \entricular iibrillation if pre ent would 
probable hast cau cd some moeement of the needle \ change 
m rate uch as oicurs in heart bl»ck (Stoke Vdanis \ndrome) 
could po ibfj aeeount for ce ation of (he heart litat It would 
seem that the mall amount >f ait t vken into an opening m the 
father small anterior juguhr \tin wouM be in uflicicnt to cau e 
air embolism but this criihnation i the i naipi mu t be con 
sidered a the probable cau e 


THE LIGATION OF RETROLARYNGEAL SUPERIOR 
THYROID POLES 


Howard M Clute 


The hgation of the superior th\roid arterj as a preliminary 
procedure to the immediate remo\al of one lobe of the thyroid 
gland IS a most important step Failure to secure this vessel 
adequately may result in a senous hemorrhage due to its slip 
ping from the ligature and its ascent up the neck When hem 
orrhage does occur from the superior thyroid artery its control 
IS frequently a matter of considerable technical difficulty The 
control of such a hemorrhage is reported m this volume by Dr 
Mason Anything therefore which can be done to make more 
certain the adequate ligation of the superior thyroid artery is 
well worth consideration 

The superior thyroid artery goes to the lateral surface of the 
thyroid cartilage and then enters the superior pole of the thv 
roid gland from the mesial surface In a great many cases of 
goiter the thyroid gland extends up the neck for varying dis 
tances beyond the point at which the thyroid \essels enter the 
gland Many times> this extension of the superior thyroid pole 
goes posteriorly for a distance of an inch or two behind the larynx 
This fact becomes of marked importance when we are attempt 
mg to ligate the artery since the retrolary ngeal portion of the 
gland may be \ery difBcult to deliver and often is held dowm by 
the vessel 

Attempts to secure the thyroid artery at or near the point 
where it enters the gland Wrhen there is a retrolaryngcal e\ 
tension of the superior pole will always be unsuccessful because 
of the large retrolaryngcal portion of thyroid tissue which is 
present Furthermore attempts to dislodge this retrolaryngcal 
portion of the thvroid gland by traction and bv manipulation are 

VOL g— 8s 345 
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stincc IS the e ^\hcre s>ncopL occurs, (lurinjj an operation if 
the contractions of the heart can be started condition are 
faaorable for continuance of the heart beat It ^^as felt that this 
might be an instance of tcmic hock incnlcnt to the anes 

thcsia or insulin but the blotitl ugar taken immcdiatel} after 
operation before the administration of gluco c «a 0'’’ gm 
The gluco e i\as giscn intni\enousl\ because of po iblt shock 
or h\jHi^l>ccmia \tntricular tibiallation if pre ent iiould 
probabh ha\c eau ed •omc moxement of the needle \ chan e 
m rate such as occur in he irt blotk (Stoke \dam s\ndrome) 
could possibK account for cc anon of the heirt beat It Mould 
seem that the mall amount if air taken into an opening m the 
rather small anterior jugular \tin would be insufTicient to cause 
air emboli m but this <\|)lana(ion if the tncope mu t be con 
sidcred as the probable eau c 
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\s oon as the mam \essels coming from the lanngeal sur 
face of the gland and running down on to the anterior surface 
of the pole are cut it is possible uith the finger inserted behind 
the retrolaiN ngeal portion of the pole to push it fon\ ard Man) 
tunes a fei\ small \ eins unll be encountered on the surface and 
these can be made tense as pressure is applied upon the pole 
from behind When the) are tense they are caught y\ ith forceps 



t accompanj ng %ein caught and cut Th s frees the chief t sue wh ch 
binds the uper r pole and makes ts del erj impo bl 

and cut The pole no^\ comes down readil) from its posterior 
position and is easilj deli\ered into the wound as can be seen in 
the accompanying illustrations (Figs 490 491) Occasionally 
a few y es els y\ ill be found coming into the thvroid gland at this 
superior portion from a lateral direction As these come into 
yneyy they are caught with snaps and cut B) this maneuyer 
then the process of deliyering a large retrolary ngeal pole is 
made relatnel) simple and the chief danger yyhich has preMousl) 
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consisted of the po stbiht\ of hemorrhage from the ttirin" of the 
superior fh\roul artcr% lsa^ol(ic(l 

One of the chief places for the occurrence of h\peri)la tic 
tissue m CT es of exophthalmic tmlcr rccurrin„ after operation 
IS at the superior pate and it i our belief that thi i u ualK due 
to failure to remoxe all of the rctrolarx ngeal portion of the u 
perior pole at the original operation If the anterior th^rold 



F g 490 — Th t I r> K I f *1’ O’- P®' <1 Iv 

d I d ft th t b h 9 f th p th I t r> 

d d d A I g t (] som 11 h I t II I ol I g th 

pol f m c pi t d [ > 

\essels are ligated and cut the retrolarj ngeal portion of the pole 
can be safelj and readil> dislodged from its position and btoUf,ht 
into a Mew nhere one can be certain that all of the superior pole 
IS secured 

Inasmuch as all of this procedure i done high m the neck 
aboae the level of the infenor horn of the thjroid cartila e no 
fear need be had that the recurrent larj ngtal ner\ e \\ ill bt caught 
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during this dis&ection As soon as the retrolarv ngeal portion of 



F g 491 — The s pe lor th>roi<l \essel a e completely 1 g ted The 
ent re p le j no displaced and t can be ead ly een fir t that the blood 
suppl> I nplctel> cont oiled nd seco id that no h> perpla tic thj ro d ti sue 
IS left b hind at the uper or pole to cau t- a ecurr nee of the 1 >perth>roidism 


the pole IS brought down damps are then applied to the lateral 
surface and the thj roidectomy is performed 




CERVICAL FAT FOLDS SIMULATING GOITER 


Ho\\aiu) M Clute 


\OT mfrequentU patients are sent to the clinic for examma 
tion for suspected thxroid disea e who present no s^^nptoms of 
thxToid trouble but ^ho show what appears to be at first glance 
an enlargement of the th^ roid gland The resemblance to goiter 
of a transx er e fold of fat in the neck just abox e the claxacle and 
the sternal notch is xen great Manx ph> icians mi take this 
fold of fat for a thxroid enlargement and manx patients as xxell 
xerx frequentlx suspect it of being a goiter (Figs 492 493) 



Fg 492 

Careful examination of the neck m the e patients rexeals 
the true nature of the enlargement in most ca es At times 
hoT\exer it is difficult to be certain that the thxroid gland is not 
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enlarged and that the prominence in the front of the neck is en 
tireU in the subcutaneous tissue All of these patients should 
be carefulK examined b> some suitable method such as the one 
Dr Lahev has described in which the larv nx is displaced to one 
side and each lobe of the thvroid gland palpated between the 
thumb and finger B\ this procedure one can feel the normal 
th\ roid gland beneath the fat of the neck After this procedure 
has been linished howexer it is adxasable to attempt to pick up 
the fold of fat in the front of the neck as is shown in Figure 494 
It will then be noticed that the enlargement in the neck is ob 
Mouslv fattv tissue in the subcutaneous lajer and is not related 
to the thvroid gland The first and second illustrations show 
the patient s neck and the general simulation of the fold of fat 
to an enlargement of the thvroid gland of the diffuse colloid 
tv pc 

The third illustration demonstrates that this enlargement is 
in the skin and fat and can be displaced from the deep structures 
of the neck bv the examining fingers 




LINGUAL THYROID GLAND REPORT OF A CASE AND 
A DISCUSSION OF ABERRANT THYROID TISSUE 

Richard B Cattell \sd \^AITER B Hoo\tr 


I'liE thjroid gland has its origin at the base of the tongue 
and reaches its normal position o\cr the upper trachea and th\ 
roid cartilage quite constanth Ho\\e\er in rare instances the 
entire gland ma> rest permanently in any position from the base 
of the longue to its usual position it may e\en descend intra 
thoracicalU The m hole or part of the gland may be found at the 
base of the tongue as a lingual thyroid gland This is the least 
frequent of all aberrant locations 

There has been one patient Mith a lingual thiroid gland re 
ported from this clinic b\ Dr Lahcy m 1923 ' and iic ha^e ob 
sericd a second one this vear iiho died from intercurrent dis 
ease on iihom an autops\ i\as performed Lingual th\roid 
glands are so rare that all should be reported These tMo m 
stances of Ungual thy roid gland ha^ e been obscr\ ed out of a total 
of / 600 operations on the thyroid an incidence of 1 3800 i\hich 
demonstrates its infrequency m our experience 

Aberrant thyroid tissue in other positions is '^omeivhat more 
frequenth seen Leech Smith and Clute reported from this 
clinic 1 cases, of aberrant goiter in a position lateral to the thy 
roid In each case the mam thy roid body -w as found m the usual 
position Mithout an\ demonstrable connection The structure 
of these lateral thyroid bodies was fairly constant each shoi\ed 
the structure of a papillary cyst adenoma iihich they recognized 
as the loivest grade of thyroid malignancy These extend com 
monly into the deep ceix ical chain of ly mph glands and ma\ be 
found from the claxide to the mastoid process Radical ex 
cision can be earned out 

Surg Gjnee and Obst 36 39s 1923 
Amer Jour Path 4 481 19’8 
*3 5 
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I ilenl "ibcrnnl thvroid ti sut Ins bctn shown b\ Nom ' 
to <k%cIop from the iX)stcrior portions of the third and fourth 
branchial jiouchcs in contrast to the thvroid gland which comes 
from the median iwrtion of the floor of the pharjnx He has 
demonstrated the fusion of these lateral bodies with the mam 
body of the gland in the lo mm human embryo Followang thi 
these lateral l>odics atrophy and take no part normall) in the 
formation of the adult gland The ccs aiion of thi process in 
any stage accounts for fhv roid tis uc in the fateral po ilion W e 
have seen three additional paticnl» with lateral aberrant thv 
roid tissue since the prevaous report making seven in <600 
goiter operations an inculencc of approximately one in a thou 
sand 

When portion of thyroid are foumi m an mtralhoracic po 
sition they have generally <lc ctndcd during adult lift although 
in rare in tanccs the entire th>roid ma> de cend lower than 
usual and occupj thi position It is of interest that manv dogs 
show portions of thj roid tissue within the pericardia! sac WTiile 
It is recognized thit mill portions oj thjroid tis ue ma> be 
found in ovarian tumors and other po itions far distant from the 
neck these are of no clinical importance 

The most frequent congenital anomalies as ociated with the 
deyelopment of the thvroid are th>roglos5al cy ts smu e 
and fistulae These occur once m each 120 goiter patients seen 
b> Us They will be reported shortl> 

W e w ish to report a case of a complete lingual th> roid gland 
an.el in ad Ution to gtv e the sub cquent history of the one pre 
Mouslv reported 

Case Report — Jlr M H /08S came to the clinic m No 
\ ember 192S complaining of a growth m her throat and skm 
nodules She was i white woman of sLxtv two years who had 
alwa>s been in good health There was no fimilial histoty of 
goiter She had been matneil fort> four > cars and had had ten 
pregnancies A wen of the scalp hid been pre ent man> jears 
She stated that sht had been uvare of a grow th m her throat 
for forty y ears but there had been little change m its size There 
A J \ t 20 411 1926 
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hid been no respiraton difficult) it anj time She had had 
difficult) in siMllowm" solid food One month before entr) 
lumps i\ ere noticed m the skin of her back Since that time the) 
had appeared o\er all the skin There i\is no digesti\e dis 
turbance and she a\as unaware of an) loss of weight Her appe 
tite was good She had had a sensation of cold for man\ )ears 
Three weeks before entr) she contracted a bad cold which 
has persisted Her aoice has become hoarse and her eacs in 
flamed She has noticed increasing nasal obstruction acrtigo 
deafness and tinnitus Her aasion has been failing 



Fig 493 — D n g of ch omplete I gual ih o ! gland epo ted It f II 
the or I pharjnx 

Ph\sical examination showed an elderh woman who was 
haaang a mild respirators obstruction Her hair was thin and 
gras There was a tumor the size of an egg oser the left parietal 
region and a raised soft lesion oser the left temple The entire 
face ssas pufT> and mottled m appearance Both lids ssere 
sssollen and there was a marked conjunctisatis and chemosis 
The sa ion was impaired There ssas a partial nasal obstruction 
ssath redness of the mucous mcmlirant and drainage of pus from 
the left middle meatu The teeth ssere false 
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I here ^\ "xs d lutnor it the Insc of the ton;;uc in the mulline 
the si/t of 1 mfnut U wi*? mooth iml rcguUr in oulhne and 
coNcrtil with niimul mucous mcmlinnc larpt leins were 
seen o\Lr its surf ice It to t iti the nasophan n\ on «;wanowin 
iml it rest almost cotnplcleU fillcrl the onl pharjux (Tk? 49^) 
Ihe epiglottis W 1 S <li phcwl bictttird miking it <lifricuU to 



F g 406 — lx ken cl Ic ihbkh'Agthig 

ent t f th k (] Ics K ng a u! 1 pp Th a 

I ta th ght lo 11 »h d 1 % -cl 

see the hr>nN but the ictiorv of the arjtenoul ind coni was 
normil There were numerou tirm ccr\icil Rlind on both 
sides The thyroid could not be pilpitetl m its usual po i 
tion 

The re t of the examination was essentiallj ne^atiae except 
for the skm It was cxcessiaeK dn rough and scahn^ There 
was a mottled appearance to the face and chest w ill due to the 
brownish pigmentation of ome of the cutaneoii nodules The 
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latter -w ere \ er> numerous and ere raised smooth rounded uith 
central pigmentation Th^ ^erc most notice ible o\cr the 
shoulder girdle and back (Fig 496) The largest measured 
o X S cm The hands had the typical spade appearance 

Examination of the urme was negative with no melanin 
present Plates of the skull chest wall and peUac bones show ed 
no evidence of metastases The chest plate showed onlj slight 
enlargement of the heart to the left but no mediastinal w iden 
mg No metabolic determination could be done on account of 
the re piratorj obstruction 

She was admitted to the New England Deaconess Hospital 
and a pigmented cutaneous nodule was excised which was re 
ported by Dr Shields Warren to be non pigmented melanotic 
sarcoma The diagnosis was lingual th>roid gland melanotic 
sarcoma and myxedema 

Following this she complained of increasing respirator> ob 
struction severe headaches and fever One month later nasal 
obstruction became complete her c>es became more prominent 
and she was mentally confused At this time she was admitted 
to the Palmer Memorial Hospital During the third and fourth 
months she was given gr xxx of potassium lodid dail> m order 
to determine the abiUt> of the lingual th>roid gland to store 
10 dm This was followed b> marked shrinkage in the size of the 
cutaneous nodules and man> disappeared At the same time 
there was improvement m breathing and swallowing and her 
e>es were less prominent 

Examination of the blood showed a marked secondar> 
anemia The hemoglobin was 30 per cent red blood count 
1 060 000 and the white blood count was 6700 and 3300 The 
smear showed only rare leukocytes with man> large Ijmpho 
cytes with immature cells present The blood sugar non 
protein nitrogen and chlond were normal She died five months 
after the first examination 

At the postmortem examination b> Drs Warren and Lewis 
It was felt that death resulted from a melanotic sarcoma with 
widespread metastases Microscopical examination however 
showed it was l>mphatic leukemia in the aleukemic phase with 
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in%ol\cmint <tf the km (Iculkcmn cutis) Inchca iMnph notles 
luni, spleen pancrc is ulrcnil iml kulnej 

Iximimtun of the tinj^uil tIi>rot<l f,hn(l sho^\c(l it to be 
ittached 1)> % bro ul base at the back of the lonpue and coacred 
In a thickened mucmi membrane \ few fragments of tissue 
were remoaed from the normal |)OMtion of the th\Toid but no 
gland tissue dennnstrated I xamination of the lingual tharoid 
show ed a fatrl} normal structure (I ig 49/ ) J litre w as an abun 
dance of connectne ti sue forming islaml of follicles Beneath 
the muious membrinc was a collection of undifferentiated ban 
phoid cells (leukemia) (Fig 49H) 

The Oise reported b\ Dr I ahej was operated upon on ‘'cp 
tember ’ 19’1 The following tabic shows the basal metabdic 
determination 

Se|t U I 19 I 

tl l 1 

Sejt mU 14 19 1 

(I t I* I ) 

\ 1 I 19 I 

(V ll lit) 

J I II n 2 

Iih J . t w I d) 

\p 1 4 1923 

i \(t l> d t tl 

M 1 S 19 5 

(Th d t i — m th p g 1) 

It Will be seen that mjwlcma resulted from exci ion of the 
lingual thyroid gland in the first case but w as controlled b> th\ roid 
extract In the second m>xedcma had probabh been present 
for man> jears due to an inadequate amount of thjroid tis ue 
(Fig 499) Some degree of thjroid elclicienc} seems likelj in 
anj instance of a lingual thyroid gland since there is onh a small 
space for possible deaelopmcnt m the oral pharynx There was 
little evidence of any obstruction caused by the swelling m the 
econd case and removal was not considered I emoval is quite 
feasible since there is no dan er of injurv to the parathyroid 
as pointed out in the prtMou report 

Summary — The origin and frequency of thyroid tis ue in 
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Fig 49 — Lo\ po\ er photomicrograph (Dr Shield \Va rcn) sho g 
an e sentiall> normal th>rod st ucture There i an abunda cc of collo I 
p esent ^\hlch has been 1 ere cd b> od n feed ng 



Fg 498 — H gher po er photom c ograph ho ng undifferentiated 
1> mph id c II belo th st at fi d ep thel ym The foil cles re di te d d 
\ th collo d Comp e th p ct re a ith that seen F g 499 

\OL 9 — 86 
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aberrant po itions has been di cu ed \ patient «ath a com 
pletc lingual thjTOid gland is presented Death resulted from 
Ij mphatic leukemia in the aleukemic phase It was mterestm 



F g 499 — Ph t n C g pi f the 1 gu I thy 1 d by D 

L h y 1921 \ t th hypcrpl tc tnict d I 1. f lymph I c II 

ab th f II 1 (R p I d / m g Cy a I Obst M h 19 3 
p 30 ) 

to find shrinkage of the skm nodules and improacment of the 
respirator} and esophageal obstruction following the admmis 
tration of lodid 



A REPORT OF TrO CASES OF PERNIQOUS ANEMIA 
AND EXOPHTHALRnC GOITER 

Leut M Hltlvtiul 


We ha\e oVened 2 d'e^ ot pemiciou anemia who h«d 
pre\aou_I\ been operated upon for exophthalmic goiter The\ 
are of mterest because oi ob^r\ation of the ba^al metabolimi 
at \anous ''h.ges and the re<poP'e m one to Lugol "olulion and 
remo\'aI of th^'rold remnant for recurrent h\’penh\TOidLm -nd 
the effect m the «econd ot raw Ii\er mgesuon 

Case 1 (No 1821) — An umnamed woman ot tiltx two 
(ScottLh descent) came to the clmic m Oaober 1927 In 
1907 the patient had been operated upon lor exophthalmic 
goiter a hemith\TOtdectom\ ha\ing been done Following 
operation the patient made an exceUent reco\erv with the 
ucual weight gam and di appearand of 'mnptoms The 
exophthalmos had impro\ed but wa till pre^nt Eight \ ears 
before (1919) a h\ terectom^ was penormed for a fibroid uteni_ 
Two \ears betore (1920) the patient had hist nouced tmghng 
of her hnger- weakness of the legr and at times ■'orenc' of 
the tongue Later same dificult\ m walking had been expen 
enced A few months belore commg under our ob'crvation 
the patient had been studied el-ewhere A diagnosis of pnmarv 
anemia was made and U%er was gi\en The anemL. wa_ not 
®e\ere (o 200 000) but difficult^ m waikmg wa_ the outstanding 
s\'mptom The blood picture wa_ reported howmg ^ high 
color index large well nlled red celL a relati\ e h'mphocv'to^ 
The ba al metabolLm rate wa lightl\ below normal at th-t 
time 

One month before coming to the cLnic he began to Io~e 
weight noticed palpitation ner\otune' and an increased -ema 
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tion of A\armth Her pul t wis thouj,hl to he more rapid than 
preMOUbU 

I xnmination rt\ialetl *1 womin of j,oo(! color The hair 
wa «hitc Moderate exophthnUnos was prt tnt The tongue 
\\a smooth There wis tn casilv pnlptblc h\ptrpla tic left 
lobe of th\roi<l pre enf Ihc heart lunR and abdomen were 
ncRitiNe Tht knee jerks were ah tnt The heel to knee 
test re\calt»! moderate ataxia Tht Komberg test showed 
con iderable swaMng Tht pupil were equal and reacted to 
light and dt tanct Ihc bloo<l pro urc wa 190 90 the pul e 
PO The skin was warm ami moi t 

Tht basal metabolic rate was Iht blood \\a cr 

mann was ncgatiM the rt»l tounl a040 0(M) htmo^lobm (Sahh) 
10'> percent The blood smtar howerf no definite abnormaldie 
Thtrt were no fret IICl in gastric tontenl after the tc t meal 

Three determinations of the ba al metabolic ratt were made 
before Lugols solution was gi\cn \ftcr it wa begun there 
was a drop in pul t and basal metabolism fPig aOO) and 
slight improx ement in sj mptoms \ subtotal hemilb\ roi(iectom\ 
was performed without incident The patient was di charged 
with instructions to take ^ pound of raw liter daiK The 
patient returned in one month much improtecl She could 
walk better sleep better felt less warm and much tronger 
The red count at this time was 5 600000 

The patient stated she had been taking liver onlv three 
times a week 0 she was therefore advased to continue with 
the same amount In Februar) she returned complaining of 
feeling cold and still had some difiicuU> m walking She was 
\er\ constipated and was rtfcrretl to Dr Jordan who eventualh 
straightened this out with diet The red count at thi time was 
4 450 000 hemoglobin 80 per cent Li\ er extract w as then 
procribed Since then she has been making verv slow progre 
The ataxia is sfjJl present but unproved The knee jerks are 
hvperactive She continue to lake ’ pound of liver daiK 
or the equivalent m liver extract The red count has not fallen 
below 4 260000 having been determined about cverv two 
months 
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Discttssjon of Case I — This case brought up the question 
of \\hether or not the high basal metabolic rate due in 
part or ^\holl\ to pernicious anemia After a control period 
Lugol s solution ^\as guen The drop m pulse and metabolic 
rate folloi\ing this ^\as quite definite In \iew of a normal 
rate three months before and the deaelopment of tharotoxic 
s^mptoms one month before we concluded that thi was a 
recurrence of thvroid toxiata in a patient with pernicious 
anemia At operation a large haperplastic left lobe of the 
th\roid was found and mosth remoxed Subsequent observa 
tions confirmed the original opinion (Tig aOO) 



¥ig 500 

Case II (No 6636) —An unmarried woman of thirt> 
nine (English descent) came to the clinic in September 1924 
Her chief complaint xxas palpitation dyspnea and lo s of 
weight extending back oxer a period of sexeral months The 
past historx was unimportant Her mother had a small goiter 
The examination showed a nerxous woman of excellent 
color (especiallx noted) There was no exophthalmos but 
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fixation ^\as prc ont is well is Mobms ind \on Craefes 
signs The th\roul was cnlargc<l and lu-perplastic \ fin« 
tremor of the hand wis present The blood pre^ ure was 
160 80 the pul c PO 



The operation \\a <!onc in two stages at uc weeks intcrMl 
Following operation {Fig SOI) the patient gained m weight 
but the ba al metabolic rite did not fall to normal She was 
seen from time to time No tharoid remnants were cacr pal 
pablc She complained of nenou ne s ami palpitation from 
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time to time Lugol s XNas gi\en off ind on with no efTect She 
looked well when <5660 in November 1926 at which time she 
lost her father and was greatlj worried over the mental illness 
of her mother In June 1927 when next seen she complained 
of nervousness and a pncklj sensation m the fingers She was 
also losing weight Her appetite was poor the pulse rate was 
120 m the clinic She appeared pale and nervous The hair 
was browTi the tongue smooth 

After having been sent to the hospital a diagnosis of per 
nicious anemia was made The blood smear showed well 
marked variation in size and shape The differential count 
w as polj morphonuclears 48 per cent Iv mphocj tes 4a per cent 
large mononuclears 0 per cent eosinophiU 2 per cent Platelets 
appeared reduced and the reticulated cells w ere 0 5 per cent 
The red count was 1 200 000 the white blood cells 4a00 the 
hemoglobin 30 per cent bilirubin 0 6 mg There w as no free 
HCl m the gastric contents Ground raw liver 1 pound daily 
was administered in orange and lemon juice 

The patient made an excellent recovery with marked im 
provement m appetite weight and general wellbeing The 
patient consumes three w hole raw calv es liv ers a w eek in prefer 
ence to cooked liver or liver extract The red counts taken at 
more frequent mtervals than showm on charts have remained 
around 5 000 000 The bilirubin fell to 0 2 mg when taken 
one month after treatment 

Discussioji of Case II — This patient showed the elevation 
of basal metabolic rate which is at times present when the red 
count and hemoglobin are low m permaous anemia ^Vhlle the 
basal metabolic rate did not fall below +20 after the blood 
had returned to normal previous observations before the ap 
parent onset of the anemia showed that her normal rate was 
probably about the same figure (+20) The loss of weight 
coincident with the development of the anemia suggests either 
a diminished food intake or a manifestation of the disease The 
effect of raw liver was striking and removes all doubt as to the 
diagnosis 

Summary — 1 Admimstration of Lugol s solution to a pa 
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tJent ■with recurrent h>])crth>rotdi m incl pernicious anemia 
(without 'incmia) was follo\\etlb\ i drop m pule ind metabolic 
rate after a suitable control ptnoci This result remained per 
manenl after operation 

2 \dmmistration of raw h\cr to a patient with pcrniaous 
anemia (with anemia) who had been operated upon for caoph 
thalmic goiter and who had been au pected of recurrent ha'per 
th>roulism resulted in a drop m the ba al metabolic rate pul c 
and a gam m weight coincident wath the di appearance of anemia 
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\ascular depression is the mo<t enous condition which 
accompanies spinal anesthesia and is the cause of most of its 
mortaliu This anesthesia is extrcmeU \aluable as it i in. 
man} wa\s and for man} operations the best anesthesia which 
we ha\e Vet its mortahta has cast a shadow on it and has 
deterred mana men from using it 

The mortaUta of spinal anesthesia taries from about 1 m 
100 under unfaaorable conditions * probabh to about 1 m 10 000 
under most fa\orable conditions with a general aaerage of 
about 1 m oOOO where conditions arc reasonabh good As this 
mortahta is due mainla to \a«cular depression the importance 
of this m pinal anesthesia is readih appreaated 

\ ascular depression manifests it'^elf chiefla ba a fall in 
blood pre sure and is due mainla to a a'^omotor parala sis 
Spinal anesthesia is a spmal nerae root block In these roots 
run the a a omotor fibers going to the saanpathetic sastem aaa 
the communicating branches ^\^ltn the ner\ e roots are blocked 
the aasomotor hbers m them are also blocked and a aasomotor 
paral} is of the affected area results 

A second cause for the \ascular depression is re piraton 
depression This is practicalla ah\a}s present m «pmal anes 
thesia \o\ocam itsUf is depressmg to respiration as are 
probabh most of the other local anesthic drugs Used in spmal 
anesthe la The intense and wade spread muscular relaxation 
which Is present during the anesthesia lowers the metabolic 
proces es and the use of ox} gen and thus the need of re pirator} 
effort In a high anesthesia more or le s parah is of the inter 
costal muscles is frequentl} present Often depressing, drugs 
ha\e been gi\en before operation to dull the patients mind 
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The combined result of ill these fictors is ^\cll marked de 
pression of respintion 

Respinton depression probabK causes \iscular depre sion 
through hch of the normal sucking and pumping action of the 
chest and through anoxemn if the respirator} depression is 
sufficicntl} pronounced knd in return \ascular depression 
probabh c.iu es respiratora depression b> means of lessened 
circulation through the rcspiritor} center Certain it is that 
the tone of the e two functions is apt to run a parallel course 
m spinal as in regional anesthesia* ^^oreo\c^ it is tas) for 
a aacious circle to be formed between them depression of each 
in turn causing depre sion of the other 

A third cause of aascular depression where the anesthesia 
IS quite high is slowing of the heart The accelerator fibers 
to the heart arc gi\en off from D 1 to D 3 The rate of the 
heart is normallj numtamcil b> a balance between accelerator 
impulses coming through the c fibers anti inhibitor) impul es 
coming through the vagus When the e accelerator libers are 
paral>zed b> a \cr} high spinal anesthesia the vagus control 
becomes unopposed and slowing of the heart results 

A fourth cause of vascular depression is psvchit The 
process here is similar to that of ordmar> fainting from ps>chic 
causes 

The occurrence of vascular depression vanes wath the extent 
and mtensitv of the ane thcsia and with the characteristics of 
the patient 

If the anesthe n is limited to the region below L 3 very 
little elTect — and that hied) psvchic— is noted 'Vs the anes 
thesia becomes higher the efiect on the vascular s> tern become 
greater The greatest proportional effect is noted in the ab 
dommal area but this effect is mcreased as the anesthesia 
progresses up over th chest when respirator) effects and pos 
sibl) slowing of the heart are added If the anesthesia should 
extend up into the medulla most marked effects are produced 
w ith ce sation ot r^iration and collapse 

vascular vvith a light anesthesia thin with 

anesthesia* me extent The sensor) nerves are 
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more easil> affected than arc the motor so that in a light an 
esthesia even though the sensorj nerves are paralj zed, the 
motor nerves and with them the vasomotor mav escape in 
part at least This is not infrequentl> seen in an abdominal 
anesthesia Here there maj be complete sensory and motor 
paraljsis in the abdominal area sensor> paraljsis extending 
up over the chest but little motor paralysis here as evidenced 
b> activity of the intercostal muscles Or again an operator 
may note toward the end of a long operation that relax ition is 
lessening or coming to an end even though a test after the 
operation is completed will still show anesthe n well up on 
the chest 

The amount of vascular effect vanes markedlv with different 
types of patients The young the vigorous and those with 
elastic vascular systems show comparatively httle effect while 
the aged the arteriosclerotic and the feeble show correspond 
ingly severe effects 

The treatment of vascular depression is exlremelv effective 
both in a prophylactic and m a therapeutic way 

1 Selection of Risk — From the facts set forth above it is 
evadent that the risk of different cases of spinal anesthesia 
wall vary between extremely wide limits and that a fair estima 
tion of the risk may be made beforehand The first point m 
prophylaxis and an extremely important one is the estimation 
of the probable risk of the case m hand and the elimination of 
the very poor ones Estimation of the risk is based on the 
relation between the patient as a risk and the anesthesia as a 
nsk Thus hardly any patient is so poor a risk that he cannot 
safely be given a short anesthesia confined below L 3 but 
many are too poor for a long anesthesia extending well up on 
the chest While an estimation of the risk may be made on 
the facts set forth above yet approximate accuracy is a matter 
of considerable observation and expenence 

2 Preparation of Patient — ^Much may be done m any 
giv en case to conv ert a poor nsk into a good risk The general 
condition may be improved or speafic conditions corrected as 
for any other anesthesia One condition requires special men 
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tion as It IS of pecial importance Thi condition i deh>dra 
tion It IS \er\ important that this condition be corrected 
Fluids are of \alue not onlj in deMilration but t\en in poor 
risks where it is not pre ent The nsk of an\ ca e espeaallj 
a poor risk is grtaiK impro\cd b> the jfivin" of fluids just 
before the ancsthc la In such cases, mc commonlj gi\e 1500 cc 
alt solution and aO gm gluco e b> hvpodermoclj sis ju I before 
the anesthesia Such a patient enters the period of potential 
depression with the xiscular s>btcm well filled with fluid and 
IS correspondingK buttrtssc<l igainst depression We have 
found thi an extrcmelv u eful procedure 

Prchmtnir\ uircottcs arc of some value m preventing or 
Ic scning depression due to p vcbic disturbances m su ceptible 
individuals besides helping pricticalJj all individual to endure 
the mental strain of the procedure 

Lphednne gwen just prior to the ancsthc la is of tremendou 
help in maintaining blooel pre sure This drug produces a ri e 
of blood pre sure bj stimulating the svmpaihetic nervous svs 
tern Thus It to some extent re establi he nttivit) of the vaso 
motor nerves which have been blockeel eut bv the ane thesia 
There is considerable sliniuladon of the heart and an increase 
in pulse rate is usuativ noted The effect of the ordinarv do es 
lasts one to two hour \s a ri e of pressure is produced and 
as there i a well marked effect on the heart some care must 
be taken that in those with a vveak heart too great a load i 
not placed on it and cardiac failure invited The dose should 
be varied to correspond rough!> with the length and height of 
the anesthesia Less is needed or tolerated if the operation is 
to be in the Trendelenburg po ition than if the patient is level 
The most generall> useful dose is about 50 mg though half 
this amount may be suJTiaent for a low short anesthesia and 
80 to 90 mg ma> be necdwl for a long high ane thcsia W e hav e 
never exceeded 100 mg and do not btlicve it vvi c to do so 
3 Placing the Anesthesia — It seems hardlv nccessarv to 
state that the anesthesia should be placed correctlv for the 
contemplated operation \tt it is undoubledh true that main 
patients have be n throwm into vascular collapse and have 
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even died from too high a placement of the anesthe&ia In 
man\ instances this has resulted from giving a solution such 
as spmocaine which is lighter than the spinal fluid with the 
patient in an upright or nearlj upright position While care 
should be used to get the correct height with an> technic jet 
It is necessarv to be especiallj careful when using gravity meth 
ods since bv these methods it is easv to send a large amount of 
the drug high m the canal While this is very useful if it is 
correctlj done it is \er\ dangerous if not correctlj done and 
mav then easilj result in collapse or death 

4 Position During Operation — When the vasomotor fibers 
are blocked the arterial sjstem loses its tone and the blood 
pressure falls Under these circumstances if the patient s 
head is raised the vascular sjstem ma> be unable to raise 
enough blood to the height of the vital nerve centers and col 
lapse ma> result Convcrselj however if the head is lowered 
b> putting the patient m the Trendelenburg position the blood 
tends to gravitate toward the vital nerve centers and hjdro 
static action tends to maintain a higher pressure in them than 
IS present m other parts of the bodv It is evident therefore 
that m spinal anesthesia unless the pressure is well maintained 
It IS dangerous to raise the head but that danger is actuallj 
lessened b> the Trendelenburg position In upper abdominal 
operations it is well to place the patient m 3 to 5 degrees Tren 
delenburg position The marked Trendelenburg position com 
monlv assumed in lower abdominal operations forms one of the 
reasons which make these operations relativelj '^afe as com 
pared with upper abdominal operations Placing the patient 
in steep Trendelenburg position also forms one of the easiest 
and quickesst steps to improv e the blood pressure on the adv ent 
of circulatorv depression 

There is one condition however in which the Trendelenburg 
position mav not be so safe This is when the patient is quite 
heavv and where there are large masses of abdominal fat 
When such a patient is placed in Trendelenburg position the 
abdominal weight presses against and impedes the motion of 
the diaphragm This action ma> be intensified b> the placing 
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of nlxioinuisi pick "imJ ihi u cof retractors If m addition the 
antsthesn his rcnchtd hi^jh tnoujA to mterfere wth the action 
of the intcrto lal musrlis \tn trious jntcrftrtnce %\Uh res 
pinlion rm\ rtsuh \s pilitnls under •^pinil anesthesia are 
tstremth '>usaptibk to anoxemia such i ri tnction of res 
pintion m-ss induct npjd in<l tvtrt coHap c If m additusn 
an\ car/iiat wtaknt si prt tnt iht condition uill be still more 
enous Ihtrtfort with pilitnts hitint 'tr\ hci\'> abdomens 
It IS i\cll to bt enrtful m ihi ust of the Ircmklcnburg po ition 
iml to witch their condition t pttialU closch while in thi 
jxisition 

3 Early Treatment of Depression We have been rather 
impresstd bv the fact that if viscular depression has not 
advanced for rcsjwn t to treatment t gtnerallc prompt and 
vatisfaclorv while if it has i<l\anctd far rc-iponse is slow and 
unsatisfactory \fttr some citnscii obscrvition we have (leaded 
that a rough dividing !mc between these two conditions i 
formed b\ a blood pressure which is two thirds of the normal 
preoperanve level It is interesting to note ihit phvsiologists 
tell us that when the blood pressure sinks to this level or lower 
the nourishment and function of the tissues begin to suffer 
ippreciablv Therefore it is well m conducting a spinal an 
csthesia to keep the pressure at or nbove two thirds of the 
normal level If this is done the patient is comparative!) 
safe as rcsj3onse to simple subculineous medication is prompt 
and saltsfacior) while if the pressure is allowed to drop below 
this point the patient enters increasing dinger as the circulation 
m the tissues becomes so slowed that response to subcutaneous 
medication is unsalisfictorv and the function of the vital 
organs becomes ipprcaablv depressed Keeping the pressure 
above this point is nn exallent prophylactic agiinst i severe 
drop and an important Item in maintiiningsafet) forthe pitient 
6 Treatment of Respiratory Depression and Anoiemia — In 
patients under spinil mcrslhcsii a ksscning o f respirator) \ olume 
common!) occurs Some of the causes for this have ilreadv 
been discussed fhose causes which seem of the most immediate 
practical unportincc ire the following (1) In a high anesthesia 
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the intercostal muscles are frequentl> paraljzed ( 2 ) While the 
diaphragm is rarely paraUzcd >et it is often impeded in its 
action by Trendelenburg position hca\y abdomen or ab 
dommal packs (3) W^hen the blood pressure falls appreciably 
the circulation in the respiratorv center is so sloaaed that de 
pression of respiration results 

As already stated depression of respiration may affect the 
arculation by means of mechanical effects and through the 
medium of anoxemia ChnicalU the blood pressure is affected 
distinctly b\ changes in respiration There seems to be a 
critical point probably when a certain degree of anoxemia has 
been reached beyond which the pressure recedes very rapidly 
A patient may go along very well to superficial observation the 
blood pressure being vs ell maintained but ma\ in reality be 
acquiring a gradually increasing anoxemia Under these cir 
cumstances all will apparentU be well till this critical point is 
reached when there will be a sudden severe drop m pressure 

Close observation of the respiration and color with the 
administration of oxygen and sometimes carbon dioxid as indi 
cated wall prevent or mitigate such a fall m pressure These 
measures may also be of some help m raising the blood pressure 
after it has once fallen 

A word of warning however is necessary While the mam 
tenance of efficient respiration and the prevention of anoxemia 
are excellent prophvlactics and even good aids to therapeusis 
it IS dangerous to rely on them for more than this If the blood 
pressure has really dropped it is most readdv restored by treat 
ment directed to the circulation Even though treatment 
directed at the respiration may be an important adjunct yet 
it is only an adjunct and must not interfere with treatment 
directed tow ard the primarv and most important seat of trouble — 
the circulition 

7 Competent Watching — It should be unnecessary to state 
that if significant changes in the patient are to be detected earlv 
and if appropriate treatment is then to be instituted someone 
should be watching the patient who is competent to observe 
carefully and carry on the treatment \ et so manv deaths hav e 
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t)ccurre«l for lack of jUit such a |H-r'«on lhat it seem svell to 
strt ihc ixunt Some of the chan{,es such as iho c due to 
<k})rts*5t{l rc piration mas not be stnkinth csulcnt ami re 
quire tartfui ob crsation to clettct and taiicricnccd jud merit 
to interpret Some tvpencnec and jmigment arc necessar) to 
determint sahen treatment should l>e slartnl an<l how \igorou 
It should be 

It 1 wei! thircforc to hast at tht head of the table an 
tsiitritnitd anritluUat Such i mm i of gnat saluc m detect 
inj, tarlj mihl ssmplom and pixscnimg sestre onti Should 
ihtM latter oicair ht will lu of j.rtii salue m the emctgencs 
triatmcnt to bt Itfadwi httr Inci kntalh he ssill be of 
saJuc hould a gtntral ant thctic btcomt ntet ars to quiet 
iht ntrsous tonduton of the patient or to pitcc out a long 
int thcsia 

b Epmephime If ttrculators dtpristion come on the one 
mtasvirt which i of the tfcitc t saluc is the use of cjiinephrmc 
This drug mas be giscn m saning dosts and difTcrent wass 
according to iht amount of effect desired Where thedeprtwon 
is slight and a mere &upjx)r(mj, effect wanted 0 1 to 0 ’ c C 
subcutaneously i sufficient Where the dcprt«sston i greater 
0 2 to 0 4 c c mas bt used W hen. the circulation m the tis ue 
IS constilerabK s>lov.ctl absorisiion wiU bt hastened either b> 
the use of massage at the |)oint of injection or b\ makitif, the 
injection intramuscularK or by both If the circulation m the 
tissues IS scry much slowed up reasonabh quick absorption will 
not take place without consulerabU increasing these do es 
If this IS done the whole dose will be rapidly pickcrl up as soon 
as the circulation has impro%td ami a \tr> marked rise m blood 
pressure far aboxe normal will result This is undesirable 
It is much better to gi\e a small do c early when it will be 
quickly picked up and thus keep definite control of the patient 
Another reason for &larUng with a small elo e gnen carK i 
that the response of different indisiduaK to epinephrine \anes 
This procedure gi\cs opportuniU d necessare to repeat or 
increase the dose whereas, a large dose cannot be cut down 

If extreme circulators eltprcssiou or collap c should occur 


\ASCULAR DEPRESSION or SPIN M ANESTHESIA 1377 


the subcutaneous or even intramuscular administration of epi 
nephnne i\oul(l be inefficient as absorption would be too slow 
to meet the emergency So m these circumstances intrav enous 
administration becomes necessarv The initial dose should be 
small about 0 1 c c as the effect is almost instantaneous and 
ver> powerful This ma> be repeated or increased or once the 
circulation has bten improved the effect maj be carried on 
through giving it b> the subcutaneous route or in saline infusion 

In the event of complete or almost complete stoppage of the 
circulation even the intravenous administration becomes in 
effectiv e Epinephrine therefore must be y v en directly into the 
heart This mav be done with a fine needle about 6 cm long 
going in at the fourth left interspace about 4 cm to the left 
of the sternum If the heart is beating this wiH be felt in the 
needle but if it is not beating cntr> into the heart may be 
verified bv aspirating a little blood into the s>rmge Usuallj 
0 2 to 0 3 c c will be enough to start the heart going * 

9 Fluids — These are of value not onl> in the preparation of 
the patient but also in the treatment of vascular depression 
Salt solution is effective and should be given mtrav enouslv If 
the circulation has become extremely lowed salt solution will 
hasten the effect of epinephrine given intravenously b> washing 
It toward the heart 

10 Co ordmatmg Treatment — In all but the most severe 
forms of depression the situation should be handled readily by 
the anesthetist w ithout the help of other members of the operativ e 
team In the event of real collapse however the urgency of 
the situation demands that the combined and properly co 
ordinated efforts of the entire team be brought to bear on the 
patient 

In order that this ma> be done promptly and effectively 
two thing are necessary First there should be adequate 
equipment on hand Second the efforts of the team should be 
properly co ordinated 

NSe ha\ had o e ca e reported on p 1341 ^ ilh pirfect cco ery in 
h ch the e measu es \ e e used lo c llap fr m a r emlxil m unde a B 
a e th tic 

VOL Q— 87 
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me the n hut i» » ne of more thin slif,ht <itpth it ma^ be ob- 
btruettd In filling, of the ton^c hick in the phirjTi'c The 
pu! c nn\ ht lithth inert m ntc Reflexes nrt present 
till tin idenble (le()th 1 itt-iineel Ihe kin reflex cspeci3ll\ 
ippcir to be \tn itint in \ liUit me thc^ia In li ht an 
e ihi u e penillx uilli M^onus subjcfts there is 1 tendenct 
to moti r rcstles ncs I his is ci ih elicited bx stimulation of 
the skm uch i pmehin^ r pricking ITiis feature is of \alue 
nhen this ane the u 1 ombineel tilth spin'll anesthe u Sleep 
I prol m^ted pi toperititeK for stttral hours, in proportion to 
the size of the <lo e u eti mil there is. i well mirkctl tendenct 
to somnolence for 1 th\ r tno there iftcr 

I he rlose m i\ be rouj,hl> calculated b\ the bodt w ei ht of 
the patient It will tart from a m" per kilo for i ten L ht 
anesthesia up to 2t mg per kilo (up t > 'i tot il of about 1 6 gm ) 
ns 1 maximum <Io c not to lie ctctedcd eten for a terj deep 
anesthesia This cilcuhtcel <lo c should then be chingtd ac 
cording to the age vigor and build of the jiaticnt \ still 
further approximation of the correct (!oscma> be made b> watch 
ing the effect of the injection while it i bem^ made 

\\ertm or L 10/ is tnbromtthihlcohol It is t German 
prepiration and has been u ed m t considerable number of cases 
m that countrj and is now ju t being introduced m America 
It IS a white cr>stallinc powder soluble m water at 40 C up 
to 1 per cent It is sIowK decomposed b\ light and air md 
so must be protected from them When m solution it i rapidh 
decomposed b} temperaturci. about 40 C with the formation 
of h)drobromic acid md dibrom icetaldeh} de Ihe latter 1 
highlj injurious to the intcstmcs eten m small amounts 

•Vvertin is usuall) admimstereel in 3 per cent aqueous solu 
tion bt rectum Ihc correct amount of avertm is weighed out 
and mixed in i flask with the proper amount of distilled water 
to m xke a I per cent solution This mixture mu t be kept at 
a temper iturc of 3a to 40 C and agitated frequenth to aid 
solution I his usuall> takes about hft minutes ' tin 
mav bt obt lined in another form at. 
convenient to u e and got into sol 
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(he bubcutaneous or e%cn intrunubcuhr 'idmmibtr'ition of cpi 
nephnne uould be ineiTicitnt as absorption would be too slow 
to meet the emergent So in these circumstances intravenous 
administration becomes necessarj The inifiil dose should be 
smal] about 01 cc as the effect is almost instantaneous and 
\er} powerful This mav bt repeated or increased or once the 
circulation has been impro\c<I the effect ma\ be earned on 
through giving it b\ the subcutaneous route or in saline infusion 
In the event of complete or almost compleU stoppage of the 
circulation even the intravenous idministr ition becomes in 
effective Epinephrine therefore must be ^ivtn dirtctl> into the 
heart This ma\ be done with a line needle ibout 6 cm long 
going in at the fourth left intcr‘5pacc about 4 tm to the left 
of the sternum If the heart is beating thi will be felt in the 
needle but if it is not beating entrv into the heart mav be 
verified bv aspirating a little blood into the svnngc Usuall) 
0 2 to 0 3 c c will be enough to start (he heart going * 

9 Fluids — These are of value not onlv in ihc preparation of 
the patient but also in the trcatmcni ol va cular depression 
Salt solution is effective and should be given intravenousl}- If 
the circulation has become e\trcmtlv hwed salt solution will 
hasten the effect of epinephrine given intravtnousH by washing 
It toward the heart 

10 Co-orduiatmg Treatment — In all but the most severe 
forms of depression the situation should be handled readilj bj 
the anesthetist without the help of other members of the operative 
team In the event of real collapse however the urgenc> of 
the situation demands that the combined and properlj co 
ordinated efforts of the entire team be brought to bear on the 
patient 

In order that this mav be done prompti} and effectivelj 
bio thing are necessarv First there should be adequate 
equipment on hand Second the efforts of the team ‘ihould be 
properl) co-ordinated 

Ue hace haj one case ported on P iJH u th reo. eo in 

ch the*e mea u es w e u^d for coll p-e from a r emU It m un Jer a gene al 
ane«thet c 

lot g~S 
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For equipment the inesthctibt should h'i\e a pas machine 
hamh for the idmim tmtion of OT%gcn and a h\'podermic 
s>Tingc and epinephrine IIicusc of thcbC litter has ahead) 
been discu -^eil \nothcr s\nngc should be read) on the sur 
geons m trumtnt table logcthcr with two needle h)'poderniic 
and cardiac and an ampule of epinephrine It is presuppo ed 
that the hospital has at all times apparatus read) for salme 
mfu ion 

The efforts if the team should l>e co ordmated In some one 
indmdual As immediate charj,c of the condition of the patient 
IS in the hand of the anesthetist it 1 logical that this should 
be done ba him 

When the anesthetist who is watching the patient secs 
that a condition has arisen so urgent that the rest of the operatn e 
team should be called upon he should immediatcl) gne the 
alarm He hould at once put the patient m marked Trcnddcn 
burg position if she is not alrcad) so placed and if she 1 not 
over stout he should gi\c OT>gen and if necc sarj ortiiiaal 
respiration keep an open ainaa> watch the patient s condition 
and decide what further treatment her progre s indicates 

Meantime the instant the alarm 1 gi\cn b) the anesthetist 
the operatue nurse should till the s>nnge on the instrument 
table with epmephnnc and pass it to the surgeon At the same 
time when the alarm is gi\cn the surgeon looks on er his operatn e 
field for an appropriate acin and when the s>nnge is received 
from the nurse injects epinephrine into the vein Should the 
collapse be complete and the heart be stopped or praclicall) so 
he should request the cardiac needle and inject directl) into the 
heart instead of a vein If the heart has stopped and does not 
immediatcl) start on the injection of epmephnnc it should be 
massaged If an abdominal operation is in progress the surgeon 
can do this through the diaphragm othcnvise he mav do it b) 
making a stab wound an inch long m the third left mterco tal 
space about 1 inch from the sternum and b) hooking the index 
finger around the heart according to the method of IJabcock * 

The above measures attack, both the respiration and the 
circulation at the same lime and with great promptness and 
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should prove quite effective Further measures v\ill depend on 
the condition of the patient A saline infusion would probabl) 
be indicated The most important point however is that some 
support be gotten to the circulation quicklj Speed here is 
vital to get help to the arculation before it has gone too far 
to respond readilj or before vital tissues have begun to suffer 
senous,!) from anemia This is the chief point that the above 
plan aims to cov er 

Summary — The vascular depression of spinal anesthesia is 
caused mainly b> vasomotor paral>sis but is increased and maj 
be precipitated b> respirator> depression It maj be largelv 
prevented b> proper selection of cases preoperative fluids and 
ephednne care m placing the anesthesia and Trendelenburg 
position during operation The patient should be ver> closelj 
matched b> a competent anesthetist and respirator) depression 
treated wath oxjgen and sometimes carbon diovid Cpmephrme 
IS bv far the most powerful and valuable therapeutic agent 
though fluids are also of value The importance of earl> treat 
ment is stressed and a plan is presented for concerted and co 
ordmated effort in case of emergcnc) 
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aiNICAL IMPRESSIONS OF TWO NEW ANESTHEHCS 
SODIUM AMYTAL AND AVERTIN 

Lincoln F Sise 


Iiio substances ha\c recentlj been brought into use \\hich 
while not stnctl> new arc at least new m their Use is ane*? 
thetics m this countr) These substances sodium am\tal and 
averfin are similar m that thca produce general anesthesia b\ 
another than the inhalation route 

Sodium am>tat is sodium iso am>lcth>l barbiturate It is 
1 white powder aet} easily soluble m water Its action is be 
Ije\ed to be much more desinblc when it is in a xerj pure state 
and is giaen (intra\cnousl>) at just the right h}drogcn ion con 
ccntTution It has therefore been prepared m \ cry pure form 
and put out m two ampules for mtraacnous use One ampule 
contains the salt and the other contains a sufficient amount of 
triple distilled water to make a 10 per cent solution and at 
the correct hydrogen ton concentration The salt dissohes 
easily with the eaolution of many fine bubbles When these pass 
off howeaer the solution should be quite clear not opalescent 
Its administration intra\ enoUsl> should be quite slow ap 
Proaimatmg a rate of about 1 cc cqunalent to 100 mg of 
the salt per minute While the first few cubic centimeters 
be gi\en a little more rapidH than this it is a tU to give 
the last part of the dose as slowly as this or even a little slower 
Anesthesia comes on rapidl> and apparentlj without disagree 
able sensations Trequenllv the patient is unaware of its ap 
proach 

During injection the blood pressure usuall> falls the extent 
of the faU depending on the size of the dose the rapidity of its 
administration and the vigor of the patient It is usua \ u 
moderate and is followed b> a slow recover> to normal The 
breathing is quiet and shaUow and usuallv is clear in a light 
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ane the',i'i but in one of more than slight depth it ma) be ob 
structed In falling oi the ton„ue back in the phar\n’c The 
pulse mi\ bt slighth intrea cd in rale Rclleacs are present 
till (on idcrable depth 1 attained The skin reflex tspeaallj 
appeir to bt \cr\ actiac in a light ant thesta In light an 
e thesia c pccialK \uth \igorous subjects there is a ttnclencN 
to motor rcbtlessne s This is easd) thcitcd b\ stimulation of 
the km such is pinching or pricking Thi feature is of \alue 
when this anesthesia i combmerl \ ith spinal anesthc la Sleep 
IS prolon ed po topcrati\tl> for scaeral hours m proportion to 
the size of the dose u ed and there i a well marked ttndcnca 
to somnolence for a daa or two thereafter 

The (lose ma\ be rough!) calculated b) the bodj weight of 
the patient It will \ar\ from a mg per kilo for a \ ct } li^ht 
anesthesu up to “>2 mg per kilo fup to a total of about I 6 gm ) 
as a maximum do e not to be exceeded exon for a xcra deep 
anesthesia This calculated <lo e should then be changed ac 
cording to the age xigor and build of the patient \ still 
further approximuion of the correct dose ma> be made b\ watch 
mg the edcct of the injection while it is being made 

Axertin or E 10/ is tnbromcth>lalcohol It is i German 
preparation and has been u cd m a considerable number of cases 
m that countrx and is now just being introduced m America 
It is a white cr)stalline powder soluble m water at 40 C up 
to per cent It is slowlv decomposed b\ light and air and 
so must be protected from them \\ hen m solution it is rapidl) 
decompo ed bj temperatures about 40 C with the formation 
of hxdrobromic acid and dibromacctaldchx dt The latter 1 
highl) injurious to the intestines exen m small imounts 

Axertin IS usuall) admini tcred m 0 per cent aqueou solu 
tion b\ rectum The correct amount of avertm is wciched out 
and mixed m a Jiask with the proper amount of distilled water 
to make a 1 per cent oluton Ihts mixture must be kept at 
a temperature of 3o to 40 C and agitated frequenti) to aid 
solution This usudl) takes iluut fifteen minutes Axertin 
mav be obtained m another form as axertin fluid Tlus is more 
con\enicnt to u e anil goes into solution in water much mon 
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quicklj Even this however requires a little time vnd vgita 
tion A water bath is advisable in making the solution as the 
drug dissolves more quickh if the solution 1 “! kept at or above 
35® C and as it is important that the solution should not be 
brought above 40® C because of the formation then of dibrom 
acetaldeh> de 

In the earlj use of avertm this decomposition product was 
probably formed a number of timei> and severe mjur> to the 
intestine resulted It is therefore \er> important that the 
solution bt kept wilhm the specified limits of temperature and 
that It be tested just before use This test m i\ be made bv 
adding to 0 c c of the solution 1 or 2 drops of a 1 1000 aqueous 

solution of Congo red The resulting color should be i clear 
orange red A blue color indicates decomposition and means 
that the solution should be rliscardcd 

The solution should be given at about bodv temperature 
through an ordinary rectal tube and funnel It ma> be run in 
quite quicUv as no cramps or other discomfort are experienced 
b> the patient be>ond those mechanically caused b> the rectal 
tube No prehminar) cleansing of the rectum is nccessarv The 
drug IS absorbed more rapidl> than the water in which it is 
dissolved and anesthesia comes on vvath surprising rapiditj 
hvve seen the patient sound asleep with loss of hd reflex in 
as httle as two minutes More commonl> however it takes five 
to ten minutes and in resistant subjects it mav be longer 

The effect of the anesthesia is apt to be relaxing ind depress 
mg The blood pressure falls and the pulse usuallj is 'flowed 
In susceptible indivaduals the fall m pressure ma> be ver> 
severe In two instances in arteriosclerotic and h>pertensive 
individuals we have seen a fall from a preoperative level of 
®30 to 240 systolic down to 70 to 80 requiring clo^e and 
prolonged postoperative attention but m each case with ,,ood 
recover} Respiration is depressed and there is frequentl} 
obstruction from dropping of the jaw Muscular relax ition is 
pronounced and there is no tendenev to motor restlessness 
Anesthesia is prolonged but less so than is the ca'^e with am}’tal 
and there is less tendenej to postoperative somnolence 
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The usuil do «. j M) to 100 mj, ptr l^ilo of bodj \\eigfit 
more or le dcpemlinj, on the M^or ind re i nnce of the 
p iticnt 

h'\\c not u e«l the e druf,s m a large cries of ca c \et 
our limited e\pcricncc with them ha been '^ufTicicnt to gi\e us 
some rather Ictuled chnicil impressions Ihea cem to u to 
ha\ca\er\ dtlimtc though omewhat narrow field of uscfulne< 
The field i thit of a light prolongcel anesthesia or as a basal 
anc thesia Il\ basal incsthc la i meant an anesthesia 
which act lb i basi or founil ilnn on which maa be built a fur 
thcr and deeper anestlu 11 Ihu a light ane thcsia ma> be 
obtained with one of the e drug and then nitrou oxid u cd m 
idditim In thi wa> a leplh of anc the la maa be obtained 
which is u ual for tuttous ixid or elecpcr and act aaithoul m) 
anoxemia or e\ in t Ihus thca nil nitrou oaid of one of Us 

chief draai backs I he tombmation aiTord v beautiful anc 

thcsia of moderate depth 

Both the c drug appear to be unsuitable for the production 
of a re ilia deep ancsthe la alone The margin between the 
mimmil Iclh 1 do e and the do c for deep me the la i too 
narrow \aertin i too depressing The do c of each is largcl> 
fixed and cannot be le eneel should ilarming s>Tnptom appear 
\\hilc some aacrtm ma\ be withdrawn from the rectum if 
nece sira the priccdurc 1 uncertain e pecialh after the fir t 
few minute 

Thca arc howcacr acr> suitable and atisfactora when a 
prolonged light anesthe la 1 dcsircrl \\ e ha\ e liked them par 
ticularl) in man> orthopedic operations on the extrcmitie such 
as ten Ion transplantations arthroplastie and the like with the 
application of cxtcnsiae plaster casts Here the prolonged light 
ane the la the mu cular relaxation ami the prolongtil period of 
postoperatix e quiet iffordcdbj aaertmhaac eemed almost ideal 

The) haa e been u eful a! o m operations on the trachc i ami 
larjnx Here the 1 ick of interference between the surgeon and 
anesthetist and the frectlom from inflammable a apors permitting 
the Use of cauler> haac been of adaantagt. Our exiiencnce in 
this field however has been aera limited 



SODIUM AilYTVL AVD V\ERTI\ VS ANESTHFTICS 138; 


One of their most useful fields his been that of a prehmmarv 
narcosis or basal anesthesia on uhich is superimposed one of the 
more common anesthesias such as nitrous oxid regional or 
spinal anesthesia Either of these two drUj,s go well with nitrous 
o\id With regional or spinal anesthesia sodium am>'tal is to 
be preferred It is of advantage with regional anesthesia because 
of Its marked protective action igainst the toxic effects of the 
drugs of the cocam procam senes WTien a full dose of sodium 
amjtal has been given beforehand three or four times the 
ordinary convul ive dose of the drugs of this senes can be given 
Without producing convulsions When sodium amvtal has been 
uyed as a prehminar> to spinal anesthesia even though the 
patient has been made complctelv unconscious anesthesia can 
readilj be tested for because of the retention of complete skin 
sensitivitv Indeed it frequcntlv appears as if there were rcallv 
skin hyperesthesia Avertm seems to be altogether too depress 
ing to make its use safe with spinal anesthesia 

While our somewhat limited experience does not permit us 
as vet to be pcrfcctlv definite on this point yet it has seemed 
to us that avertm acted verv favorablv m cases of hvpcrthy 
TOidism These excitable patients max be put definitely asleep 
tn their beds and thus spared the period of greatest apprehension 
just before operation The depressing action of the drug lends 
to lessen the xa'icular excitation with quickened pulse and 
increased blood pressure which usuallv occurs during anesthesia 
And the postoperative action of the drug usually tends to lessen 
postoperative restlessness Most of the e patients tolerate a 
somewhat larger dose than normal individuals and their recov 
ery IS somewhat quicker 

In a limited way these two drugs appear to be complementary 
in their field of usefulness Sodium amytal because of its tend 
enev to produce motor restlessness is often not satisfacton 
■"ith the vigorous and resistant while avertm because of its 
depressing effect is unsafe to use with the feeble and asthenic 
In the rev erse conditions how ex er thev act admirablv amv tal 
being suitable for those with low vigor and resistance and avertm 
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beinj, uitable for iho^e with hij,hMgonnd rt i tancc c'pecialK 
where the metabolic rate i mcri'i c<l 

1 he c two drug arc a boon to the \or\ neraous or appre 
hen i\e patient c pcciallj where regional or pinal ancathc la 
is to be used Thee can rcadiU be gi\cn m the patient s bed 
room thus aMng him the neraou tram of the trip to the 
operating room and the penod there ju t beforcopcralion Indue 
tion I \era free from di aj,rccablc ensations the patient often 
falling a Iccp wathoul realizing that he is doing so The\ are 
e pccialh u eful m ca c of emergency where there is not time 
for a full cour c of the more usual narcotic drugs such as mor 
phm and scopolamin 

Summary Sodium ametal or odium iso am\ lethal bar 
bituratc gi\cn intra\cnousl> and a\erlm or tnbrometh>lalcohol 
gisen b\ rectum are each unable for obtaining a prcliminare 
narcosis a prolonged light anesihc la or a basal ane thcsia 
The\ arc un uuablt u c<l alone for deep ane thcsia 

Tht\ haac the ad\antage> that their induction spare the 
patient ome prcopcratiac apprehen ion iht> produce a pro 
longed anesthesia without apparent detriment to the ]iaticnt 
and the\ aid other anesthetics in the production of a deep 
anesthesia In suitable case the depressing cfTect of aaertm 
maj be of aiUantagc Thi drug has the adxantage oaer oil 
ether in that it is quicker and cleaner doe not require dean mg 
of the reetum and does not imlucc intestinal cramps 

Both the c drugs ha\c the di adsantages that the% arc 
somewhat time consuming that the ancslhe la once e tabb hed 
IS to a large extent fexed and cannot be eh ingcd to suit tin conih 
tion of the patient and that the postoperative rccoverj is 
prolonged 

Of the two sodium amjtal is Ics depressing less relaxing 
and slow er in recov cr> A\ ertm is depressing and m su ccptible 
individuals may produce a severe drop m blood pressure 

On the whole they appear to have a very definite thou h 
somewhat narrow field of usefulness Ihcv provide two more 
opportunites for choice which the careful anesthetist may u c 
in fitting the anesthesia to the individual needs of a giv cn patient 
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While there are a great inan\ considerations which ma^ 
influence the choice of anesthe la there is one which should 
dominate all others This is the s^feta of the patient And b\ 
this term is meant his safet\ not as far as anesthesia alone is 
concerned but as far as the whole procedure is concerned 
anesthesia operation and con\ alescence 

One of the factors which has a well marked influence on safet) 
IS the toxiciU of the anesthetic agent It is well therefore at 
the start brieflv to re\ icw the a arious commonh used anesthetics 
and see which has the least effect on the aarious bod% tissues 


and functions and which the most 

There is no doubt that procaine gl^cn b\ theaanou methods 
of regional anesthesia and b> spinal anesthesia heads the list 
as it has ^er^ little toxic action Moreoxer what toxic action 
it has IS in the form of a temporal^ disturbance of function 
rather than m the form of a definite tissue change It should 
therefore be used where other considerations make it practica 
B> the term regional anesthesia is here meant the anestl^sia 
produced b\ procaine whether it be b> local infiltration le 
block or nerve block WTiile spinal anesthe la is m realitv a 
form of regional ane thesia of the nerve block varietj vet its 
charactenstics are «o different from the other forms of regiona 

anesthesia that for conv enience it wall be considered separate > 
Ethv lene stands next to procaine in toxicitv with nitrous o 
not far behind Nitrous oxid has virtual!} no toxic ^ 

Itself but ma> produce deleterious changes* b> reason o 
anoxemia which mvanabl) accompanies its ust 
narcotic or other anesthetic agent is combmci vv it i 
aentquantitv The term gas viall be u cd here to denote 
either ethv lene or nitrou oxid 
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I ther sho«s well rairkccl toxic action on the function and 
subst-ince of mo t of the important organs of the bodj It 
lowers the function of nml proilucc tis uc changes in both the 
li\er and Kidne\ I he effect on the latter howe\er appearsto 
be due in 1 large mtisurc to xasoconstnction and can be pre 
\cnttd to a considcnblt extent bv the prc!iminar> use of mor 
phine * It ma\ produce ti sue chxnges in the heart and central 
neraoussa tern It produce metabolic change tending toward 
haperglaccmia and acido is It t irritant to the rt piratora 
pa sage It 1 apt to bt followc<l bj nau ca and aomiting 
On account of the e aanous toxic actions it 1 desirable to 
u c other less toxic anesthetic whtneaer it is practical to do so 
Ltha 1 chloride and chloroform stand next in order of toxicitj 
The dclcteriou effects of these taao arc \cra similar but that 
of Lthal chloride i omcahat It s than that of chloroform 
The most marked toxic action of chloroform 1 on the xascular 
sjstem the function of which usualK show well marked de 
prcssion and on the liver who t ubstance mav bcsexerel) in 
jured Indeed the t two ubstancesarc o toxic that thej should 
be avoided as far as practical 

rhe relative position m this list of the two new sub tances 
avertin and sodium isoamxlethvl barbiturate which are dis 
cus ed more in detail on page 1381 is uncertain at pre ent It 
appears that the) are of rtlalivel) low toxicUv 

Preliminar) nar osis is not generall) consi lered to be an 
anesthesia \ti it is at least a great aid to ane the la and ma) 
even be pu hed to the point of becoming an actual anesthesia 
Itself In fact there is no sharp dividing line between the two 
conditions The. two substances last mentioned avertm and 
sodium isoam)lethvl barbiturate well illustrate this as the) 
ma) be given to produce an) condition from light narcosis to 
deep anesthesia 

\ second factor which ma) well modif) or change the safety 
of an) given anesthesia is the patient himself his ph) steal char 
acteristics and patholog) Thus we ma) decide that one of the 
gases is safest for a frail and asthenic individual but that spinal 
or even ether anesthc la would be be t for a robust and vigorou 
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mdi\idual undergoing the '^ime ort of operation Ether while 
suitable for certain operations m normal mdi\ iduals might be 
particular!} dangerous for the same operation m indu iduaK 
showing dbeasc of the respirator} s\stcm ]i\cr or kidnc\s 
In h}'pertension of the essential form regional or spmil 
anesthesia are acceptable as the\ a\oid the rise in blood pressure 
so frequenth seen under the general anesthetics but in the 
arteriosclerotic form spinal anesthesia should be used onK with 
great care and ma\ e\cn be contraindicated 

HN’potension from patholo^^ical causes is usualb i contra 
indication for spinal anesthesia But robust indiMiluals who 
normalU run a low blood pressure present one of the ^er^ best 
risks for It 

^^ell compensated >al\ular heart disease affects the choice 
of anesthetic hardU at all In all other forms of heart disease 
It Is well to avoid as far as possible a rise of blood pre sure 
Spinal anesthesia is therefore to be preferred to the inhalation 
anesthetics where practical With an\ considerable degree of 
ni}ocardiaI disease however spinal anesthe la should be used 
onl} with great caution or should be avoided entireh leaving 
regional anesthesia as the method of choice 

WTiiIe ether should usuallv be avoided in disease of the 
kidne) }et if other considerations cau e its use it should be 
preceded b} morphine as this latter to a considerable evtent 
prevents kidnev damage bv le scning the injurious renal vaso 
constricting effect of ether 

In disease of the hv er ether is injurious as is aho the anoxemia 
which usuall} accompanies gas anesthesia In severe liver dis 
case as in obstructive jaundice ether mav prove so injurious 
that It maj well turn the scale against the patient Here re 
gional or spinal anesthesia are much to be preferred 

WTiere shock is present regional or light gas anesthesia are 
to be preferred ether or spinal anesthesia usuall} being contra 
indicated because of their depressing effect on the circulation 
A third factor which influences the safet} of an anesthetic 
and one which influences it quite decidedlv is the site of the 
proposed operation 





LINCOIN i srsi I D UOODHRIDGE 


In -xlKlomiTnl is ihc site of operation is reached 

throuf,h 1 mu cu!ir wal! iml i \cr\ sensitive structures ate 
frequentlv encountered there is need of an ancsthc la nhich 
will suppress jjowtrful refit xt iml profluct muscular rclata 
tion Such in incsihe la increases sifets btcau e it facilitate 
the performince of the opention and Ixeau c the rL\tr e condi 
tions trimmj, ind nyditv himi>cr the operation ma\ in 
extreme ta c t\en prevent its projitr performance mil maj 
introduce till further dinners dot to protru ion and evccs nc 
handling of xisccn and the consequent jireading of stp is 

Spmil imsthc la idminhK meets this situition The 
com! imtion which it ifTortls of extreme relaxition contneted 
iiUeitmc an 1 quiet brciihmj, vfTer^ operative condition un 
nvikd and hardK even ipproichci b\ inv other form of 
intsthesn These condition we e pccnilv viluibicm theverv 
mustular or obt e pvlient and in vtrv difiieult or critical opera 
lions Moreover the ib enic of loxu action on the ti& ucs b\ 
spinal anc the n make it cxtremch valuable for the patient 
handicapped bv di east of the lun^s liver kielnevs or heart 
In tliflicuU opentiemb or vnth haneheapjvevl \niwnts and espe 
cialK where both these eoiufitions trt present we believe the 
total mortahti from anesthesia and operation to be lower iml 
the surgical re utta better with spinal than with anv other form 
of anesthesia 

Ihe combination of successful spinal anesthesia and effective 
prelimimrv nartosis i almost ideal The patient fall quieth 
asleep often without realizing it ami wakens after his return to 
bceS with the operation compleltd havmg had an anesthesia 
which gjve ‘1 the immmura of organic Iqmc cflecls and the maxi 
mum of desirable operative comhuom 

However sjvma! ancsthcua has certain dangers inherent in 
Itself 1 htsc art discus'^oil m greater tleiad on page 1369 There 
It Is shown that under different situations the elan^tr vanes 
withm quite witk limits Ihcreforc m situations where the 
danger is greatest or where the patient is an easv and favorable 
subject for other forms of anesthesia with simple operations or 
withpaticntsnot handicappeel thcaelvantageof spinal anesthe la 
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ma\ be le s marked lost or e\tn rc\er e<l The latter i the 
ca«e and therefore spinal anesthesia especialK ahighane the la 
should not be Used where the patient i» enou U del^ilitatttl 
whether it be from acute cau cs ebpccialK shock or Irom pro 
longed illness Surgical mtenention in the e ca e i often urg 
ent and deep relaxation ma\ well be foregone m order to rchc\e 
the patient from the danger which its production usualh entail 
Here anesthe la b\ field block is to be preferred with the addi 
tion if nece^sar\ of one of the gases 

Spinal anesthe la should ne\cr be gi\cn unle admim tered 
with great care and guarderl with c\cr\ precaution \\Titre no 
one well \er ed in its admmi tration is a\adable regional ane 
thesia perhaps wath one of the gases or one of the gases with 
^a^abIe amounts of ether or ether ane thcsia alone ina\ be 
Used depending on the character of the patient and operation 
the hrst mentioned anesthetics being u cd for the more frail 
subjects and eas% operations and the la t being u ed for the 
more Mgorou subjects presenting no contraindication to ether 
and for the more difficult operations Ether continues to occup^ 
an important place m abdominal urgeiw sinct it i& well tried 
and tested has been the standard for man\ ^ea^s is alwaNs 
a^ ailable as it ma\ under neccsslt^ be gi'en e\en b\ a noMce 
gl^es good relaxation and i safe as regards immediate effects 
For operations on the trunk fexclu lae of the abdominal 
ca\-it\) and on the extremitie deep relaxation is seldom needed 
except m a few instances to be mentioned later and ether is 
therefore seldom indicated Either nitrous oxid or ethjiene on 

the one hand or regional or spinal ane thesia on the other coxer 

practicalla exera need For mam of the operations the gases 
or regional anesthesia are equalh applicable so that choice is 
to be made on the basis of nunor factors such as the pre erence 
or comemence of the patient or surgeon These are mo th 
superftcial operations For certain other operations w e a 
choice of methods is ax ailable j et some one method i pre er 
able Thu in bone surgerv where there is cutting hammenn,, 
or sawang the patient is often di trcs ed bx the e proce ure i 
he Is consaous exen if he feel no pain Therefore one o t e 
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gi es inaN bt usLfl Tthtri rircU :n(Iic.itc(l For operations on 
the anus rectum and urinar> bliddcr regional and spinal 
anesthesia are preferred because of the deep relaxation which 
the> afford 

Gas ane thcsia is quite suitable for ojitritions m the region 
of the neck For most operations on the head and ned inter 
ferenCe between surgeon ami anesthetist max be lessened or 
elimin-tcd by one of a considerable number of method uch 
as regional pharyngeal intratrichcal rectal or intraxenous 
ancsthe la 
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NOTES ON APPENDICmS— CHRONIC AND ACUTE 
FR\Nk H L\m\ 


Hardl\ T,n) one witca tO(!a^ ibout the subject of appendicitis 
without an apolog\ and \et it has been stated that the raortalit) 
of this disease has increaseil rather than decreased m the 1 ist 
fi' e > ears 

The subject of chrome apjicndiatis has now been under 
critical consideration for a suffiaenth long period of time so 
that it IS now possible to place it m a position somewhere near 
that in which it belongs As has been the case with nearlv all 
tie" surgical operations such as oophorectom\ in the time of 
Spencer Wells gastro entcrostom) and bone i)lates appendcc 
tom\ for a period of \ears acquired a popuhnta which earned 
It far beaond its scope of u<;efulnci.s m man\ instances among 
those being particularlv appendcctom> for so called chrome 
appendicitis 

The abuse of oophorectom> gastro enterobtoma and bone 
plates has with time and the general improaemcnt of surgerj 
corrected itself and so in a similar w a\ the abuse of appcndectoma 
for chronic appendicitis is correcting itself ^\e haae observed 
the uncritical diagnosis of chronic appendicitis for almost an> 
pam in the right iliac fossa and practicallj e\er> cisc m which 
there was tenderness in the nght iliac fossa The end results 
of these ill advased operations and the abuse of the operation 
for so called chrome appendicitis led manj surgeons to state 
that there was no such thing as chrome appendicitis This we 
belie\ e is not a fact While it is true that a a er\ great number of 
the patients operated upon under the diagnosis of chrome ap 
pendicitis do not ha\ e such a lesion and are not benefited or 
reliev ed of their saanptoms bj such appendectoma nev ertheless 
there is a non acute condition of the appendix w hich produces 
s^Tuptoms and from which the patient can be freed b\ ap 
139s 
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pen{icctnm\ \\c should not wf. l)clie\c 1 sume the po ition 
thit there i no such thinj, is chronic ippcndiati and todaj 
at the end of a period of tnticil estimation of the ^alue of 
appcndectom> in non icutc right foi\tr quadrant ainptom we 
must 1. umc that there icluill> 1 a fair middle ground between 
the U\o extremes 

We hi\c rcpcate<U> witten and stated that m a patient 
who has had an oIjmous attack of icutc appendicitis for which 
he has not been operatui upon and who preaaou to the acute 
attaek has had no pain or di comfort m the right lower quadrant 
where followanj, this attack per 1 tent or recurrent attacks of 
pam occur m the nght iliac fo i o\er the appendex region a 
clmital diagnosis of chronic or recurrent appcnthati ma> be 
made and appendcctom> a<I\i cd i\ath rca enable assumption of 
relief for the patient Onh umler the aboac conditions we 
believe can the clinical diagno 1 of chronic or recurrent ap- 
pendectom) be made 

X Ra> evadence as to the po sibk presence of chrome or 
recurrent appendicitis is limited in our opinion to tenderne s 
directl) over the appendix b> fluoroscojiv ^\hcn with the 
appemlLx m uali 2 e<l b> a bi mulh enema delimte tenderness 
over the visualized appendix can be elicited and when al 0 
there is a direct histor> suggcsfmg the po ibihtv of this Ic ion 
this is evidence of v alue m the diagnosis of chrome or recurrent 
appendicitis a Ra> evidence other than that described abo\ e 
we have always held as of little \ due The presence of kinks 
in the appendix the fact that the appendix does not move 
freel> bj fluoro cop) a retrocecal position of the appendix 
and failure of the appendix to fill or to fill completelj are not 
dependable features as indicating the presence of chronic or 
recurrent appendicitis 

\s evidence of the fact that x rav pictures showing a prob 
ablv adherent appendix are not viependable evidence of the 
presence of chronic appendiati is the fact which we have often 
stated thit ver> fr(.quentl> at other operations such as gall 
bladder stomach pelvic etc appendices are found which are 
so kinked adherent and abnomiall> placed that thev would 
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surelj gi\e x ra> e\’idcnce of the so ciUed pathologic appendix 
vet the histor} of the patient gi\es no evidence that anv dib 
comfort was sufTered by the patient as the result of the presence 
of such an appendix 

We have therefore assumed the position m the dime that 
except where an acute attack of appendicitis without operation 
IS followed b) recurrent attacks of pain and tenderness in a 
patient who prevaous to the attack did not have right lower 
quadrant pain and in those patients with right lower quadrant 
pain and tenderness localized hy fluoroscopy to the appendix 
itself a climcal diagnosis of recurrent appendicitis cannot be 
made In such cases w e endeav or to rule out all possible causes 
of right lower quadrant pain one of the most common of vihich 
IS spastic colitis as the result of the prolonged use of cath irtics 
If m spite of all non operative measures to relieve the patient 
of the pain it still persists operation must be performed only 
as a possible measure of relief and considerably in the nature of 
an exploration otherwise the end results will by no means 
justify the procedure 

Acute appendicitis occurs in such bizarre forms that it is 
not possible to discuss its various demonstrations of its presence 
The most typical appearance of acute appendicitis is that which 
starts m either the left side or epigastrium and eventually 
localizes in the right lower quadrant Any patient with such a 
history together with right lower quadrant pain quite typically 
has acute appendicitis 

We are not interested particularly in rehearsing the features 
of acute appendicitis but rather in presenting some of the 
difficulties which hav c caused us to be uncertain as to the diag 
nosis of this lesion 

No patient suspected of having acute appendicitis should 
ever be left without a rectal examination Not infrequently 
have we seen the entire abdomen quite ncgativ e as to tenderness 
only to find definite tenderness bv rectal examination and due 
to the fact that the acute process occurred m an appendix 
vvhich was so deep in the pelvis that abdominal palpation failed 
entirely to elicit tenderness 
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One hoijUi be cxtrcmth suspia >«•» that patients with hi h 
temperature hut without tcntltnuss «pasm and pain histonis> 
of proporli Jnatc ire not eases of acute appendicitis 

One occ-isiomils *.«}. patient with mdcfmile xi^ht diac fos a 
discomfort with mdctimtc due fo st tcmlcrnes'. amlwith 
out dtiuuli. j^jsin but ivjth ttmpcTiiuTes of 10’ to 103 F 
If such a temperature is. due to acute appendialis there wt!l 
rtrclt ht ant <loubt as U tht pre cnci. or ib ence of projjorlion 
ateh Kute ph>sical signs of tht fUstisc 

Jhen lb mother tape of appendicitis which has occasional)) 
octurrtil m our cxpencnct That is an intramural mfiimmatorj 
procc which ccur tn tht waU of the ippcmlir without paiti 
Wt hast KtaM >naU\ ttn uch tapes f appendiati m which 
the Ilf t mthcid n to tht patient « f the prt'^cnct of the itisca e 
w IS i atn m Uratt amount of right I >wcr quadrant tenderness 
pnj tnt hut with no pun whatcitr whih it Ihi timcadehiutc 
mdunttd mass tonsi tmg of cithir an mtluntcii ipptndia or 
an ippen iicitis with ib cess could bt felt on patpatjon Fortu 
natcia ippendiati of such cliaracter is apparenilj of suth low 
grade mramm itoia character that there is suflicient time for 
wailing d! idhc tons to fi rm m<l httle likelihood of perforation 
into the gtncral pcritmcil caaat\ 

\nothtr Situation which has occasionalK been confusm^ 
and of didicuft decision is the association of dnrrhei md m 
definite right lower quadrant pun it the same time In our 
experience the assomtion of ibarrhta mil acute ippendicitis 
has been extrcmcla rare anti one shouUI be exct.editv.I\ suspicious 
that unless the saonploms are quite t>'pical m character the 
pain and teniicrnes'. arc considcmbh more apt to be caused b\ 
the condition bringing ibout the enteritis than bj appendicitis 
In \ouiig children su pected of aaitt appendiciti a careful 
search for moaablc tender mas cs m the right lower quadrint 
should alw i\s bt made with the possibilit> that the lesion maj 
be a tubtreu! r process with mixed infection, m the mesentcnc 
glaniK at the junction of the ileum and ctcum In such eases 
a: ra> not mfrequenth demonstTiUa the shadows of cilciutn 
dcjiosits m the gl uul 
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In the operatue management of acute appendiciti:> there 
are a feu facts uhich \\l haae found of importance but con 
cerning uhich but little has appeared in the literature One of 
the fixed rules uhich ue ha\e made in the clinic m the oper itixe 
treatment of acute appendiatis is that all acutcl> inflamed ap 
pendices which are fixed cither m the pehis or to the postenor 
abdominal u all shall be remoa ed under direct aasion The re v«^on 
for this IS that one can b> this procedure be certain of protect 
mg the surroundmg pentoneum ba a\aIling-otT packs and can 
Msudhze ana intestinal contents aahich maa escape particularlj 
through perforations at or near the base as soon as the appendix 
is separated auaj from its adhesions to the postparietal per 
itoneum 

In dealing avith all adherent acute appendices one should 
tlwajs haae in mind that m those case's m aahich a necrotic area 
at the base of the appendix has caused a perforation at this point 
(near the base) the dangers of fatal contamination arc much 
more possible than when perforations ha\c occurred nearer the 
tip of the appendix If such a localized area of necrosis has oc 
cutred as it not infrequcntl) does m acute appendicitis and the 
adhesion of the area to the postparietal peritoneum has pre\ ented 
perforation at this point then if this inflamed appendix be freed 
digitall> and without exposure there will be an escape of most 
of the fluid fecal content of the cecum with wade peritoneal con 
tamination before it can be prc\ ented 

As almost eaervone realizes the nearer the tip of the ap 
pendix perforations occur the less danger there is of an out 
gu h of liquid cecal content filled with organisms of highlj aarulent 
character Fortunatel} the localized inflammator> appendiceal 
lesions occurring elsewhere in the appendix than at the exact 
base tend to so occlude the lumen of the appendix that this 
accident cannot occur 

It IS for the aboxe reason that all adherent acute appendices 
are exposed b> careful walling off of the intestines and b> 
adequate retraction ^^lth the adherent appendux then well 

xasuahzed itisgentl> separated from the postpanetal peritoneum 

with a small strip ready to be immediateh placed over adischarg 
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mg ptrf )r Ulonif ti vppeirb with the rtm'ivmkrof thtpcntoneal 
caAit> circfu!l\ wiUul >ff b\ pac{.s nnd with a suction 

ipp-iniu^ nl h mil t > t dt up im cvciasi%c nmtiunt of esapin 
ftcj} fluid 

In dcilinj, with mil rnmnlntN nj»j»eti«ljcc ij lesions which ha\e 
i,\ttn<tc(l frjm the hist of ihi. qipcruhx down o\cr the heodoS 
the cecum it it linitt. becomes, dulicult to close such defects so 
that dmRtr of further JonhaRe i ostreome Iti such cases fot 
the intchmR mer this arti of cjwphic appemisgts tab of 
onitnlum ( >r tstn i flap t f }m> tpinctil jitnloneutn) are of fp’e t 
aaJue 

The abo\c warrung as to precauttons acainst jsossible pilhti 
of lu^uid cecal contents applies in a l«bc manner to those cases in 
which the acutc)> inflamed aptM-ndi< has become wrapped about 
b> the free Iwrdcr of the omentum aithou h this occurrence J 
more ipt to apjjcar m the acute lesion of the appendix nearer the 
tip of the structure 

Drainage m acute ippcntUciUs is cmplovctl todaj m fai 
fewer eases thm fonncrla when a driin was inserted m ncarft 
cur) case of acute appcndioti's One ma> sifll emploa wath 
safety the maxim When m doubt dram 

It i^ not possible to prepare an> set of indications whereba 
one itiaj accurately <leacle for or at,amst drainage In general 
we behcac that where there is iniTammaton induration extentf 
mg oicr the cecutn where the hgiturc or suture of the appendix 
and stump is uncertain of holding thus making jxissiblt a fecal 
hstula dramage should always be instituted When there ii, 3 
(kfimte abscess easily drainage should alwiys be m tiiuted 
IVhcrc there has been definite cowtarnmation of the peritoneum 
locally bt spilling of pus or fetal rmtena! drainage should 
always be instituted 

We base in the chmc a definite rule m acute appcndiatis 
and ah other mflumroatora lemons of the peritnncum that a 
dram either i not rtmoxed for seven daya or is not inserted at 
all We strongly btlitae that if it is occcsM.n to insert a dram 
It should be left unul jt h » cstabhsheil a gtxxi canal down to the 
part to be drained and for that reason we do not remove drains 
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^'henm‘;erted for 1 minimum of «;c^cn dajb Vt that time ^ )cl 
patent canals are established and secondan abscesses do not 
occur 

Ue are opposed to the so called prophtlactic drtm kft in 
fortnent} fourtoforta eight hours It is our opinion that when 
such drams cm be remoaed without complications at this time 
the} did not need to be introduced onginall} 

A pnnciple of \ alue regarding drainage m acute appendectom} 
lb that the dram wheneaer po sible should be placed between 
the outer wall of the cecum and the lateral parietal peritoneum 
It IS undesirable to place drams on the inner side of the cecum 
because of the coils of small intestine here and the dan^^er of 
producing exudatue adhesions among tho c coils where post 
operatue intestinal obstruction following appcndectomx for 
acute appendicitis is so likel\ to occur 

It would be unfair to ctosc an> remarks upon acute appen 
dicitis wathout urgm^^ the real aalut in our opinion and expen 
ence of jejunostom> m tho'ie cases wath ^exere and diffuse 
mfections m and about the appendix It is in these cases that 
marked postoperatix e distention is quite hhelx to occur 1 empo 
tarj drainage of a high loop of jejunum in such cases eliminating 
as It does one of the scrious burdens to the patient in this Mtua 
tion absorption of tone high intestinal products as well as the 
toxic products of the appendiceal infection has greatl} increased 
the chanres, of recox er} of patients in our hands ^^hen sUch 
a jejunostom} is carefull} done xxath local anesthesia high on 
the left side of the abdomen there is practicall} no shod to it 
If the. tube is brought out through a double thickness of omentum 
there is little danger of a troublesome fistula and man> patients 
wall be earned through a serious peritoneal situation when this 
step IS added who would not we feel sure wathout it 

One cannot deal wath the surgerj of acute appendiatis 
wathout constantlv gaming respect for its ex er present possibilities 
•^f serious outcome It is a disease nex er to be taken lightl} and 
one in which a surgeon max displa} adxantageousl} his greatest 
degree of surgical judgment and technical skill 
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Jt ib ■\\eU recognized that wound rupture is mort Iikeh to 
occur m upper abdominal incision^ than in tho c in the lea er 
*1 omen Herrua occurs more frequentla after upper ibdominal 
others In a recent stati tical luda 
w 03-J gall bladder operations m this dime Cattell was able 
pCTOfiallj to wanune 2o5 patients Of the e U had hernia^ 
fn eir wounds an incidence of appro\nmtc]\ 6 per cent 
uch an inadence of henua after ans opention demand 
t One inquire closeh into the method of wound dosure It 
M ^ hernia arc nece^ ar% after gall 

2 er operations m spite of the occurrence of badl\ infected 
cases that dram a long time and m spite of the fact that mam 
patients ha\e pOstoperiti\e cough after the upper 
abdommal procedure 

f^or manj \ears we cfosed upper abdominal wound with a 
continuous ^o 2 plain catgut suture in the peritoneum This 
suture wus made to include the pentoneum and the transfer ah 
niuscle and fasaa Itistrue howeaer that careful atttntion was 
not paitl to tjjg transaersahs fasaa and mu cle s a laaer to be 
ullj included m the peritoneal stitch The rectu fascia 
next closed with 'No 2 chromic catgut interrupted sutures 
then large sutures of silkworm gut were placed through skin 
and rectus fasaa and tighlla draa^-n 

had trouble wath these a>ounds in ome cases The 
peritoneal suture line of plain catgut gaae aaaa aaath straining 
and coughing The pressure of the deep double silkworm gut 
sutures aaas aera uncomfortable in mana stout patients 
and small stitch abscesses occurred at time^ Mild infection 
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m the f U Were not uncommon iml m some cases the chromic 
011},^ knots slow h workcfltharwaj out of the wound Further 
more rujiturc of these wcumi occurrtri m spite of the hrge 
im« imt < f suture nntemi cmplojid 

Our first eh inRc m this mcthoct of woufvi closure was to re 
pWee ill plim cilput with hcix-^ (\o 2) chromic put The 
pentone il suture Ijm. furllunnorc wis m idc up of two or three 
continut Us sutures r'lthtr than one lon^, piece of catgut in 
order ihit each l«crt of catgut niifiht hue less strain 

Hk btconti chinge in the closure of these wounrls was the 
tm»s I m < f the interrupted catgut sutures in the rcctus fa aa 
flitsc were rtj)! ict 1 h\ seacral conttnu us sutures each of which 
hid 1 Ul MX < r tipht stdehts m U With these changes we al o 
oniilltil the large 1 1 \ sutures in the majorii) of cases Wenow 
use Urge through indtKtou U silkwcrm staa suturcsonls where 
a prolnblc inftcti in is t\{»cctcd to inxolsc all the 1 i%cr> f the 
wound schen we aniiapitt that the piticnt wl) haac a great 
(led of po toptratiac couching or in the rare inst incc when we 
must humedh close the abdomen in an cmtrgcna without 
sulurm„ each lijcr scinratcl) 

\t this time wt il o began the practice < f jilicing the drun 
through a small scptralc stib wound m all gall bladder opera 
Hons where the rcliti ns of the costa! arch an i the met ion 
w »u!d permit Thi is a procedure which his lin„ been rtcom 
mtmlul and which wt bcbcac is of distinct a dut m tht closure 
of Rail bhddtr wounds ilic exclusion of the dram from the 
main inasion gixcs in excellent opjwrtunitj for pnmara union 
m the place where it is most ntulcd 

It btcimt caidcnt hmveaer that these mtisurts were not 
sulfintrit to prc\cnt an occisiona! wound rupture and post 
optrilivt htrnia in certain caves We believe that most wound 
hernias origin itc dunn„ the first few poslopcnlive chjs At 
this time sirimm„ cau ts a rupture of the. pentoncil suture line 
ind permits the cscipt of a wed^t of omentum mto the deep 
!a>trs of the wound I his a\ as shown capenmcntallj to produce 
hernia caerj time it octairrcd in animals and we believe it is 
logic^il to issumc that the same mcclunism acts in patients 
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The pre\ention of postoperitnc hernii therefore m our opinion 
becomes fundimentill} dependent on the pre\cntion of an\ 
^^edce of omentum ^^orklnglts wnj through the peritoneal suture 
Ime 

It IS a aerj significant fact thU the tran=;a ersilis mu cle 
runs across the upper abdomen and that its pull is to each side 
from the micllme Contraction of the transaersalis muscle tends 
to spread the peritoneal edges ap^rt If uc are to prta ent omental 
wedges from entering the peritoneal suture line steps must be 
taken to oaercome the lateral pull of the transaersahs muscle 
upon this suture line We ha\e been attempting this aMth 
mattress sutures through transeraalis muscle and fascia as shown 
m the illustrations Wc la> no claim to onginalit> in this 
procedure and w c haa e no doubt man> other surgeons ha\ e often 
done the same thing We arc mertlj presenting it as a meisure 
we have found v iluable 

In our hands this procedure was not rcadil> possible until 
we adopted spinal anesthesia for our upper abdominal as wt 
as our lower abdominal operations Iso anesthesia that wt are 
familiar with permit the degree of muscular relaxation witi 

safet> that IS present m properl> gi'en spinal anesthesia an we 

believe it is onlv because of this fact that we havt- een a e 
to carry out this particular method of suture Ihc met 0 is 
so well illustrated by the pictures which accompany this article 
that little more than a descnption of the picture is neces ar> 


for Its understanding „ , „ „ 

In Fig 502 the layers of the abdominal wall are sho 
which the surgeon encounters m the upper abdomen o 
that the peritoneum IS a fairly thick coat and t 
adherent to the transversabs muscle Notice tha e 
versalis fascia divades over the transv ersalis ^ 

upper abdomen and that the antenor layer an e P 
layer become fused below the level of the ^ erface 

portant to note in Hg 502 that the fascia on the antenm surface 
of the transv etsalis mu cle is en more promm 
andwt feel certain that m suturing the \ 

gastric incision attention must be carefully iret e 
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up the triiisMr nli fi cn i »tJJ t the tnn'>\cfsahs inusde 
when tht pcritoiunl stitch is inserted 

\\c ln\c not utimpttd to quritc the transxcrsali fa aa 
nn*! mu tic from the pirjtoneum mi) the pentoneum firt 
as I inj^lt Ja\ cr m the upjHr part of the wountl and then suture 
the fnri vtiNah mu cit afitnsard hccaiisc we felt that the 
pernontum and tht tnn \trsali wm loo tio eh adherent 10 
permit ihi prncidurt 



In the actual suture of the upper abdomln•^l^^ound then we 
start at the lower angle of the wound Uith the peritoneal 
coat clearlj demonstratcel with appropriate clamp we m ert a 
continuous suture of No chromic catgut through the per 
itoneum and transsersali fasaa This running suture maj 
wdl go up to about the point at which the transact ah mu de 
becomes noticeable (I ig oO?) 
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Figure e04 shonr, the completion of the continuou uiun 
though pentoneiun and transect alls fascia at the lomr ml 

0 the incision and the in ertion at the upiicr part of the nound 

01 the Iitst group of mattress sutures Note that the c m ittn 
sutures are carefulh placed so that thee include not onK the 
penlonctim and the transect alls muscle but al o the anterior 
aeero t e fascia eehich ineests the transeer alls mu cle \ttcr 
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^ e transiNcrsahs muscle f 4 «;cia and peritoneum ha\e been 
tirmh united b\ a enes of interrupted mattre suture is ‘shou-n 
Fig o04 -ne then insert a continuous catgut suture through 
the fasLia to further bmd this tOj,ether and hold fa«aal edge to 
fascial edge This is shown m Fig 50o 

Safisfacton suture of a wound in the upper abdomen 
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<kj)cn(Itnt ujx)ij ihi. cmful ipprtixinnijon of each J3>er of 
IJ uc in onhr Wt iir>t in <.rt ^omc fine plain catgut sutures 
through the rictu mu cle at Iht iwmt of the linca Iran \ersali 
ihisftnrf to puli the «/ the mu dt together antf obliterate 
the <lea»l pace between the r ctus tnu cle and the trans erali 
fascia 1 he rectus fa cn on the anterior urfice of the rectu 
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muscle is now sutured with eaeral continuous No 2 chromi 
catgut sutures Ihe final sutures in the wound const t of ome 
fine phin catgut interrupted sutures m the fat to pull this to 
gethcr and further obliterate dead pace and lastb interrupted 
sdhworm gut sutures art u cd m the skin 

It has been our exi>tnence in the past ^ear that ruth th 
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method of suture wc hT\e had better wound hcilin^ th in with 
an\ pre\ious method tint we h'i\e u<?cd \\c tlurilon. !< ! 
thatwecan recommend it asa satIsf'lCtor^ measure m tin niur 
of upper abdominal wounds We bclic\t it will do mui-li to n 
duce the incidence of postoperati\e hernii after upper abdomiinl 
operations 
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SURGICAL INDICATIONS IN CANCER OF THE STOMACH 
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In addition to the general problem of etlolog^ and treatment 
of cancer the tViO important problems hich present themsebe 
m cancer of the stomach are (1) the difficulties of obtaining 
the earliest possible diagnosis and (2) discrimination bet^^een 
the entireK inoperable cancer and the lesion ^vhlch can be 
remoaed e\en though nith difficult} thus affording the patient 


an opportunity to U\e uith greater comfort for a longer time 
The first of these problems the earliest possible diagnosis 
^as formerl} usuallj settled bj the pathologist who had an 


opportunit} to examine e\ery lesion diagnosed as gastric be 
cause for a time every gastric lesion was considered a menace 
to the patients safetj and was therefore removed The 
demonstrable healing of certain gastric lesions has however 
altered the situation so that it has now become the dut> of 
the gastroenterologist not onl> to discover the carlj gastric 
hbion but also to distinguish without the aid of the surgeon 
and pathologist between the benign ulcer which can be healed 
and the other two common varieties of gastric ulcerative lesions 
namel} the unhealable benign ulcer and the earl> carcinoma 
The first of these three tv’pes of lesions he treats medicallj wath 
safetv while the second and third he refers to the surgeon for 


removal because of their potential or actual mabgnancj 

The responsibilit} of the internist has therefore increased 
With this diagnostic dutj new to manj of them and it mav 
be of interest to discuss the data which are of value and 
of interest m the differentiation of earl> carcinoma the un 
healable ulcer which is potentiall} malignant m an organ 
susceptible to malignancv as the stomach and the healable 
ulcer which does not need surger} for cure The statii>tic of 
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our clinu with rcKinl to the c three lesions how that the 
nrh nnliKnant Ic ions hiNo L\tn when tir t cen certain 
clnncttn tio which re cmbic the franl and exten nth null 
nant la t \ horl hi tor\ a low or nb ent free h\drochlonc 
au<l the location of the lepton in the di tal third of the stomach 
an «hta of dctmitc ipniticanct as indicating, a su picion of 
mahj^nanca Iht dccuhnp factors howcatr are the results 
of a hort pirnxl of merlical minagtmcnt anti ma\ be um 
mari7c<l a (1) ITie <h apjiciranct or per i tenet of the ulcer 
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nicht (2) the disippt'irinct or persistence of occult blood in 
the stools and (3) the di appearance or persistence of s\ mptom 
I a en the a cr> tarlj malignant ca c has not m our experience 
fulfilled all thrtc conditions of di appearance of occult blood 
di appearance of sjmptoms and disappearance of the ulcer 
niche Sjmptoms arc often rcheacd occult blood ma\ di 
appear anil the radiologic defect improat to some extent but 
all three conditions including Iht complete di appearance of 


stogicil iN-DtcmoNS m cvncee or sTo\ncJi 14, 

.he ulcer defect are „„lj the herhble ulcer U uiure 
of the rad, olo^.c defect to shore anr dcfimte ch tnee alone >r ,n 

orrTfflnto " recurrence of occult blood or 

0^ raptoras ,s sufficient er.dcnce upon rrluch to base a drag 

.he defeer’ ’""P^'cmcnt m the appearance of 
defect rnth complete rthef of srmptoms and d,s ippearance 
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P blood indicates benignity but unless the defect can 

6 Seen to disappear coinpIetel> within a reasonable period of 
tune the benign ulcer must be dassihed as unheaHble and 
* ould then be resected because of the possibihtj of its later 
ecommg maUgnant The trul\ healable ulcer on the other 
and shows with medical management a complete disappear 
•ince of the ulcer niche and as has been shown b) palpation 
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nnd Ml ptction upon hi)'(rotoin> for other conditions pre ent 
1 v)fi hci!c(! ccnr litres 506 oOS illu tratc cases of the^ 
three t) 7 >cs 

Ihc^c three condition rtpre ent the t\i>cs of lesion wbicli 
might he confuscif in dngno is and Mhich must be watched 
with the grcitc t care in order to dilTcrentiatc m their treat 
ment since the first tiio rtYjiiire sorgen and the third i enlireh 
curetl b\ nicilical mina^imtnt 
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\nother form of lesion winch it is e’ctremeh desirable to 
rktcct is the \crj earJi carcinoma of the non ulcerati%e tj 7 >e 
which is ju t large enough to produce a aer\ slight change in 
the contour and motihta of the stomach The e are especiall> 
(lifTicult to (IttLCt when thc\ arelocitcd on the greater cur\ature 
of the stomach m either the corponc or antral portion It i 
Qur opinion that cact^ i>afient who shows ana jrrcgulant\ b\ 
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either the fluoroicopic or film examination should be re c\am 
med at interv als until all doubt has been dispelled an ab 0 
lutel) normal ippearance of the stomach or until an explorator> 
operation has demonstrated the presence or absence of i lesion 
E'specialK la this true if the patient has at the same time an 
achlorh) dria or hypochlorha dna and indefinite abdominal sj mp 
toma Such a case ^\lth the foHoTving history has recently 
been seen at the clinic 

Woman sixty one years admitted \ugust 1929 

Symptoms Epigastric distress loss of eight diarrhea 





g o09 — Case si 0 mg er> 1 ght irregular t> of contour of greater urva 
tu e of stomach later foun I to be mal gnant I s on 

Histor> of having had previous study for the same symptoms 
m March 1928 This studv revealed d slight irregulanty m 
the contour of the greater curvature of the stomach (Fig 509) 
which was suspicious enough so that the radiologist requested 
another fluoroscopic examination This however was consid 
ered satisfactorv An achlorhydria was also found at this 
time The patient drifted from the physician who had charge 
of the case and had no further examinations for one year and 
fist months On admis<^ion to our dime an unmistakable radio 
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fogic (Itfiii of (Itfiiute \ze am! character was found in the same 
location a t!u Iipht irrcguhnla ohscracd prcMousI> (Fig alO) 
\cfiforh\(Ina wa still pn tnt I aparotom) rc\caled a car 
cinonia ilioui 1' inchc:) in diameter Hath metasta e in the 
h\cr It 1 our belief that if this patient ha<| been kept under 
ob ir\ation ilurinj, the cxcniccn months intcracnmg between 
the tir t ind ctond studu the persistence and dtaelopment of 
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the UghtU siuspictou defect Hould haxe resulted m detection 
of an carh carcinoma and in resection 

I he question of ashen a frankl> malignant case should be 
considered inoperable without exploration must in the absence 
of palpable met islatic proce ses be decided cntirel) on the 
Ua IS of the extent of the radiologic defect It has been our 
experience that c\cn a xer> extensne iiuohemcnt of the di tal 
part of the stomach with onl> a small part of the fundus free 

from iniasjon ma> at times be resected with di tinct ad\antage 
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to the patient One such cise a womin of thirt\ seven \i.ar 
who had been refused operation elsewhere because of the extent 
of the le ion and was admitted to the clinic with svitijitom ot 
complete obstruction was successful!) resected and lived com 
fortabi} for a jear after resection 

Lesions of the cardiac end of the stomach if the lesser 
curvature and cardia itself are involved are obvaousH m 
operable but a lesion of the greater curvature of the fundus 
even though it mav be verv high has been found resectable 
It IS no longer necessarv to stress the importance of co 
operation of the gastro enterologist wath the surgeon m the diag 
noatic and follow up work m gastric lesions This is just as 
important m gastric cancer as m gastric ulcer first in order to 
distinguish before laparotom) between the entirelv inoperable 
lesion and the lesion which can be resected with advantage 
to the patient and second to make the earliest possible 
diagnosis of malignancv wathout submitting the patient with a 
benign lesion to unnecessarv surgerv 



THE EFFECT OF THE ALKALI TREATMENT OF PEPTIC 
ULCER UPON THE KIDNEYS 

E\ ERFTT D Kiefer 


In the medic'll treatment of peptic ulcer b> the uideK u eel 
Sipp> regime it is necessars to administer relati\ el> large do cs 
of alkalies o\er a long period In this clinic i\e ha^e found it 
adiisable to gi\ e approximatcU o30 grams (3o’ grams) of sodium 
bicarbonate 1/0 grams (llj grams) of calcium carbonate and 
20 grains (1| grams) of magnesium oxid d'liK o\cr “i period of 
about one ^ear From this cxtcnsixe u^e of these chemicals 
there has natural!) arisen the que->tion of whether or not there 
are untoward effects particularK with regard to the kidness 
through which the larger portion of the alkalies is excreted 
It has been our experience that patients with definitely 
damaged kidne>s usuall) ha\c an intolerance to alkalies in the 
amounts generall) gisen We hixe also frequentl) seen a tran 
sient alkalosis dexelop m joung persons with normal kidne>5 
This usuall) occurs when the treatment is first begun and if the 
powders are withdrawn for a da) or two thex can be resumed in 
full dosages without further difRcuU) 

^ large proportion of patients take the alkalies m full doses 
for a )ear with no clinical exudence of untoxxard effects upon 
the kulne)s In this dime patients are reexamined at least 
exerx two months during the year of alkali therap) Routine 
unnal)sis and determinations of the blood non protein nitrogen 
^od the plasma carbon dioxid combining poxxer haxe been 
done routmel) W^e haxe found that the urine is uniforml) 
alkaline but free from albumin casts and cellular elements 
The non protein nitrogen is unchanged and the carbon dioxid 
combining power is but slightlx elexated 
1419 
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Somt of iht clumicil chinpcs which like place m the blood 
of patients takmp alkalic haac heen studied bj Jordan* who 

found that in nearU all n cs thttt is a rclati\cl\ small chan e 

in tlu pla ma culjon dmwl combining power plasma chlond 
and irum calcium We luticac that it i safe to conclude from 
ilu rtpiatcd checking up in thi Ma\ on a con idcrable number 
of paiicnt that there is no acute irritation of the kulne>5 
In or ler to iletcrminc if there was anj chrome chan e in the 
renal function the following exiHnment was earned out 

In a group of 16 patients the kidncv function has been 
e timateil b\ mean of the more commonU u cd clinical tests 
before and after a \ear of treatment wath the Sipp\ regime 

In none of the 16 ca e wa there dotimte renal impairment 
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but the ‘merits ^\as diMclcd into two groups becau e halt ot the 
patients showed slight sug^estne igns of nepbntis belore treat 
ment was started Such findings as an eleaaterl blood pre ure 
the presence of a a era slight trace of albumin or a few casts 
m the urine and a phthalein cacrelion of Ics than 40 per cent 
were considered suggesti'e enough to put the patient in t is 
group (Table I) The remaining 8 patients were con idertd 
to ha\e perfectU normal ktdneas bccau c there were no dcaia 
tions from normal in ana of the tests (Table II) 

\n examination of the tables shows that in onK 2 ca e 
patients \os 1 and 9 was there exadence of diminished renal 
function Howexer Ca=e No 1 had a right nephrectomx done 
dunng the x ear for infected hi dronephro is secondarx to b a c er 
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nuk ob truciion The chanj^c in rtml function exhibited b\ 
(at \o 0 \M \tn lipht nml probabh ran be accounted 
fc r b^ the •i;,t of tbt intunt 1 rom the results of thi cTpen 
ment It ttm nft to conclude that «ithm the limitations of 
the dininJ rtml function lc>ti> non in common u«e no uu 
toward effects uiwn tbt kidnc\s of a atar alkali medication 
can bt fltmon tratcil 

Ihc onb relationship betasten afkalic and nejihriti found 
in clmital rc{)ori i m the caso of acute toxic nephriti o cur 
ring m ta es uflcring from an execs of alkali and m the in 
tolerance to alkalits which i hown b\ patient with pre\aoubl> 
tlamagid kidnc\ 

( atewood’ ha «li cu ttl the untoward effects of alkalies m 
relation to alkalo is an 1 ntphriti He tatc that S per cent 
of ibt ca t t iking alkalit how somt ign of alkalo is at some 
time durin;, its admmi traiion Jli cxjienence has been that 
alkalo 1 ehlom occur in \oung jiatients without pre\iou 
clinical cMdcncc of rtnal di tasc but i \tra apt to occur m 
patitnt with irterro Hero 1 or with impaired renal function 
There stems to bt iklmitt txulcntt that when alkalo is 
has <lt\tlopt<l the kidnta ufftr a toxic ntphnti a eaulenced 
b\ the apptaranct of albumin and ca t in the urine and b\ an 
incrta t of the non protein mlro(,cn in the blood 

Har It an«l I uers ’ of the Maao Clmic reported 6 ca e of 
this m ’ of which there had been eaidence of nephnti before 
the alkali treatment was starlet! 

\ similar toxic ntphnti occur in alkalo i re ulting Irom 
p^lo^lc obstruction Of 11 cases of thi condition reported 
from the Ma\o Clinic all howctl albumin and casts a high 
blood non protein nitrogen and a lowcrtd rtnal function The 
6 ca cs which camt to autop > showed either acute de'^tneratne 
changes in the tubular epithelium or a tliffu c nephnti HoUoh 
(ori‘ and others in J nghnd haat reported a imilar cries of 
finding 

\ cry little experimental work has been tiont on the que tion 
but Addis^ added sodium bicarbonate to (he iliet of nts oatr 
a long period of time and found that hematuria occurred fre 
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quenth m the nts t'lking alkali but it al-o occurred occi^ion tlK 
m the controls In one <5cnes the blood non protein nitro^^cn 
ivas diyhtl\ ele\ated and m mother one it ^\as unchan^td 
Another unusual result ^\hlch he did not txjjlam ^\as the jw t 
mortem finding of h\dronephroMS m 7 of 24 rats %\hich had 
been taking alkali 

Mac\idtr® ga^e “sodium carbonate olution mtra\enou K 
to normal dogs and found that if the do c were not too lar„c the 
alkali rras r\tll compen^sated in the blood and the kidne\ were 
unaffected Ho\^e^er if a larger do c N\as gi\cn alkalosis oc 
curred “^igns of renal irritation appeared and the kidne\ func 
tion nas reduced The injurx to the kidnea was in the nature 
of a cIoud\ swelling most marked m the tubular epithelium 
which occasional!) was so marked as to be an carl\ necrosis 
which alreada had nephritis were found to tolerate a smaller 
do age of alkali 

Conclusion —The renal function of 16 patients with either 
normal or a era slightU subnormal kidneas has been estimated 
before and after one a cars treatment for peptic ulcer b\ the 
Sipp\ regime and found to be c entialK unchanged 
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ULCER OF THE LESSER CURVATURE OF THE STOMACH 
following GASTROENTEROSTOMY 

S\RA M Jordan 


The solution of the problem of cliologv of ptj)tic ulcer \mI 1 
undoubtedh explim its recurrence under conditions vhuh are 
non presumed to be thenpeutic such is neutrilization of the 
free h}drochloric acid ind short circuiting of the food current 
3 gastro enterostom\ There is no longer doubt th it certiin 
induiduals ha\e a constitutional diathesis to ulcer and that 
in Some of these indiMdu ils ulcer mil recur e\en under rondi 
tions of achlorhtdria Scicral examples of this ha^t been re 
ported m the literature and a few ha\c come under our ob 
sertation 

The case to be described is one nith persistent hxperchlor 
n\dria and recurrent ulcer after gastro enterostomr and is of 
interest because of the prcMous histon and the location of the 
nicer after gastro enterostomx 

Case History — Male fort\ nine >cars Vdmitted Febru 
an, ig '?9 Chief complaints Epigastric pain three to four 
hours after eating reliexcd b\ soda food orxomiting Loss of 
weight 

Tre\ious gastro intestinal history Operated upon m another 
clinic September 1917 after sexcral years of typical uker symp 
toms excision of ulcer of posterior nail of stomach Recur 
^ence of symptoms after four years Re-operated at same 
chnic January IQZi — posterior gastro enterostomy for duodenal 
'^feer Improxed but not symptomfree for three xears In 
1^0 years before admission to Lahey Chmc sxmptoms as 
described aboxe under chief complaints 

This patient had a free hydrochloric acid after an Lnatd 
test meal of aa Radiologic exammation showed the gastro 

lot Q — go 4* 
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cntiro lom\ stoim functioning but there vas a penetratm 
ulcer of the Ic «cr cunaturc tlirceth oppo itc the ga tro 
cntcrostomx stomn Iht usual explanations for the occurrence 
of ulcer in or near the stonti following gastro enterostom) do 
not appl\ to till n t since the ulcer occurred a\\a\ from the 
area where operatnc injury might ha\c occurred to the ti sue« 
and awa\ from the area where thc<li\crtcd food current strike 
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the mucosa It ^ interesting to note that in thi man in a period 
of about fifteen >ears three distinct Ic 10ns hiae oecurred each 
apparentlj independent of the other and the latter two uti 
mfuenced l)> therapeutic procedures designed to heal the pre 
ceding one It is probablj logical to assume that the ame basic 
cause underlaj all three le 10ns two m the stomach and one in 
the duodenum Data regarding the free h>drochlonc acid of 
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the gastric contents during the development of the first U\o 
are not available With the third lesion however in spite of 
gastro enterostom>, the patient showed a high free hvdrochloric 
acid and during treatment it was found difficult to neutralize it 
His progress under medical management is show n bv the follow 
mg illustration (I ig 511) whidi demonstrates with diagrammatic 
outlines drawn to scale from the hlm^ that the ulcer niche com 
pletel> disappeared but that a minute area of ngiditj could 
still be made out which in our opinion indicates that the ulcer 
IS not entirely healed or liealable and will recur The patient 
IS not jet amenable to advice for resection because of his pre 
vious experience and because he is now svmptom free 




TO^ EFFE CTS F OLLOWING THE ADMINISTRATION OF 
^DIUM TETRAIODOPHENOLPHTHALEIN (GRAHAM 
TEST) 

Herbfrt T > Ad VMS, 


TiiE method of cholec\stogriph> introduced b% Onham ind 
Cole m 19^4 has pro\ed a \aluablc aid m diagnosi:* m doubtful 
cases of gall bladder disease Since the more unncrsal recogni 
bon of the association of gall bladder disease to \ ague gastro 
•nte tinal symptoms it has e\cn greater \aluc 

The aaaihblc methods of administration of the ub 
stance sodium tetraiodophenolphthalein by the oral and intra 
'tnous routes present \anous advantages and disadvantages 
which have been discussed at length m the medical literature 
The latter route however is apparentlj attended b> the greater 
dangers Oral administration has the advantage of simplicity 
is less hkelj to be followed b> a severe reaction This 
method however we feci is far less reliable since the h>dro 
chloric acid m the stomach often forms an insoluble precipit ite 
With the salt which is unabsorbed and acts as an irritant causing 
considerable distress and vomiting A check up by the intra 
Venous method must then be resorted to if the test is to be an 
md m diagnosis The intravenous method while ensuring the 
introduction of the full amount is more likely to be followed bj, 
n severe reaction but this has been so infrequent that m this 
clinic the intravenous method is used almost exdusivUv because 
of its greater dependabihtv 

The intravenous administration requires a ver> rehned tech 
nic since the lightest perivenous injection is followed b> a 
marked tissue reaction which mav progress to necrosis when 
larger amounts have been injected outside the vein We have 
seen numerous local reactions the most common being simple 
1429 
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\cnou throinbo I-, un'iccomp intcil Ia tcmlcrne s or signs of 
inflimmation I he c irt probabh due to the imtatin and 
sekro in ictuin of the dN t on the endothelium 1 rue thrombo 
phlebitis i a Ic common complication 'inil ^^htlc u ualb most 
se\crt at the jximt of injection a few eases h-i\c showm i olated 
areas of thrombophlcbiti at a con ulcrablc di tance from the 
point of injection 1 hose arc dilTicuIt to explain ^\^^crc larger 
amounts are injectcil into the pcrixtnou ti sues a stcnlc or 
chemical cellulitis dcxehp with extensuL swelling pain and 
inflammation inxoKang the cubital pace and the greater part 
of the arm M lughinj, at the point of injection max occur Lon 
period of ilisabilitj max then result and mu cular contractures 
are apt to dexelop unlc xaj^orou measures arc taken to pre 
xent them On the other hand wt haxc rcctntlx cenacacin 
winch ’0 e c of the undiluted <hc solution wa injected into 
tlic penxenous ti ut I here wis marked swelling and mflam 
matn n of the entire arm for stxeral week but no tendcncx 
toxxard sloughing or ct ntraclure and no sxstcmic reaction 
report thi incident liccau c we feel that it i quite gcncrallx 
icceptcd thit a I>ugh i an mexitablc sequence when lar e 
imounts ire injected out ide the xcm 

Sxstcmic re letions resulting from the mtrixcnou admini tra 
tion of the tlxe x irx grcatlj in cxeritx llicsc ranf,e from sli ht 
disagreeiblc en ition t« scxcrc shock and death has been 
reported Immediate mild ami transient reaction art xerj 
comm m ind arc charactenzeel subjectixelx b) apprehension a 
feeling of oppre ii n xxarmth ami (lu hing a en vtion of con 
strietion in the chc t shortnes of breath xertigo andfuntnes 
Objccti\cl> one ob crxc rcstU sne flu hing of the km and 
dxbpnea Chmcall) the c sxauptoms arc o mild md tran lent 
as to be consulcrcd ummjwrtant but lhc> are aU\a>s significant 
to the patient and thc> come to dre id further injections and 
treatments on account of them During a recent period coxerin 
SIX months time Kiefer found that in 2/4 Graham tests gi\en 
b) the intraxcnou mcthcHl in this clime oO patients expen 
enced sjmptoms following injection which wore sexcre enough to 
be distinctlx undcsiribk 
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Ven «e\ere reictions occur infrequentl} and are character 
ized b) such distressing saTuptoms that the> lea\e a lasting 
impression on those present Such reactions as these stimulate 
an ardent desire for a more careful studa of the method and a 
more discriminating selection of cases to w hich it is to be apphed 
m order to aaoid such alarming and dangerous sa-mptoms m the 
future 

One tj’pe of sea ere reaction is apparently associated a\ith 
a a omotor disturbances and is possibla related to sensitization 
and anaphylactic shock The^e patients present all the familiar 
syanptoms of shock and aasomolor collap e The following 
case illustrates this reaction aaell 

A married woman of tifty fiae came in complaimng of long 
standing and persistent indigestion epigastnc distress nausea 
and a ertigo The phy sicat eaammation w as essentially negatia e 
As a part of a routine gastro intestinal study she aa as a cry slow ly 
giaen mtraa enously 3 gm of the dae (freshia prepared in 
30-40 cc distilled water and sterilized) She stood the pro 
cedure well and was neither apprehensiae nor nervous and 
complamed of no discomfort Just as the injection avas fini bed 
she complamed of queer sensations and a ertigo and suddenly 
became aery pale and sbghtla caanotic Uithin a few minutes 
she sank into profound shock wnth lObs. of consaoubue s un 
obtainable radial pulse or blood pressure imperceptible re^pira 
tions and glassy hxed eyeballs and dilated pupil 

\rtihaal respiration a\as started at once and within a few 
minutes she was giaen - cc of 1 1000 solution of epinephnn 

intramu cuhrla After about fiae minutes her respirations im 
proa ed and the pulse could be obtamed at the wn t She 
regained consaousness but for some time afterward was aen 
shaka and unable to talk fluentla Soon after regammg con 
sciousness she began haaang aeo agonizing kmfe bke pains in 
the lower back which were seaere enough to make her aa-nthe 
and era out She was giaen morphia but the pam persisted 
for tifteen to twenta minutes A halt hour after the reaction 
her blood pressure had nsen to 140 mg sastohe and <=he left 
the dime still aera trembla pale and sick She spent ^ mi'^er 
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ni|,hl inil vhcn ttn two <la\s later she had not )cl com 
pIctcK rtco\crc(l 

C In Icc^ stognm huwicl m apparenth normil gall bladder 
I he patient \oluntttrul the informilion tint she had alw3\ 
hem mh mitivcti '»n\ ort of injccijnns and had bad scim) 

U s scMrc rtictnns prmou h 

Uc feel almo t ccrtim that m tins of ease the most 
imiwrt xnt cau ati\t factor t an uho jncrisj on the part of the 
partituhr patient \\t ha\t ou^scI^c^ ecn no deaths as a result 
of till » rt « / ri mion but then Jn been at hast one fatahlj 
of ihi t^^H. rciv rteel lluddv ' rci>ot1 a case tn tshich a woman 
iged fort\ n was gi\tn mtraatnou la a a pm of the dje m 
40 cc tnph di tilled water the injection rcquinn at lea t 

twunta minutes 

During the injictun tin patient roniplamcd of abdominal 
pun fdUwtd ha \ mutmp and hcaihchc Tmmcdi3tcl> after 
(he omidctu n d the »njctli« n the pam hicanu «o cscrethat 
la rolled ir( un<l an I irt mud Ha lM)d\ became ngid there 
wa fri thing it the m uth ind then I of con.aou n^ 

I he pul t and re pinln n liecamc more and more feeble the 
pupil dihti'd vnd <kith tn utal in «i'itc of all effort at rt 
u citation 

IluihK iHiint ut that ontrara to hi u ual cu tom the 
olution hid hem ni uk up the di\ bcfori it was u etl \nother 
patient injtctcil immtdutch before thi one incl under the tame 
circum tantt hul a more caert reaction than u ual \\eha%e 
hktwi t. c< n t tenth nofcel (hat the incitlenct and camta of 
reictions dclinitth incria e with the mmihir of houta the 
solutions aatre illoaacil to st md htfure u e Iludda al o feel 


that the am aunt given ma> have licen tvee I'e but he quote 
Cade who u ing i mdl maximum do c of 4 a pm oh erved 
in 2 eon^ctuli^t CISC t \cn imihr tnin o! y 7 nptom> 
have u ed even small miximum do cs and have had cvere re 


action liul no fitalitie inthi group 

Ihe cc md Upc <f evert ruction we feel i d pendent 
chiefly upon v pre cxi ting cmliovascular di 1 1 c pirticulul) m 
the pre ence of dccom/Hns,iiion or coron in ih n c Ivioltr re 
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ports a case of a woman of flft> six with high blood prc urc 
and signs of beginning cardiac decompensation who complained 
of marked palpitation d\ ipnti and ‘:e\ ere abdominal pam fol 
lowing the intraaenous injection of the d\e To this I would 
like to add the report of a case 

A man of sL\t> with a sastolic blood pressure of 1^0 mm 
who was admitted complaining of long standing indigestion 
epigastric distress and more recent ittacks quite charicten tic 
of angma with sea ere pam o\cr the precordium and sub ternal 
region radiatm*, to the left shoulder brought on alwus ha 
exertion relieaed b> rest and parlialU b> mtrogI>cerm In 
the course of a routine gastro mtcstinal stud> he was ‘^lowh 
gi' en 3 gm of the dj e in fte hl> prepared solution intra 
aenouslj Jubt as the injection was completed he complained 
of sudden sea ere prccordial and substemal pain of aer^ similar 
character to his preaious anginal attacks He began aomiting 
^d rapidla went into a partial collapse He was da pneic 
cjanotic and the radial pulse a era feeble and rapid Hissa tolic 
blood pressure feU to 100 mm The heart sounds were of acn 
poor quahtj He aaas giaen morphia and ’ cc of 1 1 
epmephnn solution subcutaneousl> and within a half hour e 
began to iraproae graduall) but aaas m rather poor con i ion 


for the ensuing twenty four hours 

It is mterestmg to note that 2 other patients injecte wi 
an hour of this one with the same technic and with the same 
preparation of the dae had not the slightest reaction 
It ms felt that thi:, patient undoubtedlt had 
or cardioa ascular disturbance of a serious nature w i i n 


well ha\ chad a much more senous outcome n.stra 

lie base had 1 case of this tj-pe m which mtanis.ra 

tion Of the d. e mas at least » " -thThlold ptsu^^ of 
This was a woman of »i^> th ^ belching 

no mm who came on immediateh after 

palpitation and epigastric distteas 

meals Eight >ears Sompamed hi marUd 

of ser ere epigastric and ’^o^phia for relief She was 

prostration and c> anosis requ 
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\Lr) much limited m iclmt\ thtrciftcr ^^Uh palpitation hort 
nc>3 of lircath and cpipastnc <li trc>s on exertion Dunn a 
routine mtc tmil stud\ she xms Riven the (l)e intra 

vtnou K rhit nipht she sufTtrtd a severe attach of epi astnc 
and retro timal pain accomi>anitd h\ the characteristic si-ti 
of cardiac infirction She Rridudlv failed and died m a few 
da> 1 o tm irtem etamination hovvtd both recent ami healed 
infarcts of the heart coronirv clcro is and thromlxisi 

The ck e relation hip of the admini tration of the (he to 
rcaaion of thi sort in thcr ci cs makes u feel quite certain 
that till procedure was i factor either in precipitating or con 
tnbutinR to the fatal lutcome of the cardiac infarction m this 
ease In centrist with tin ci e there is opl rciwrtcd bv Htz* 
in vvhidi verv charictcn tic ATnptom of cardiac infarct devel 
oped dunnp the idmtni tntion cf the d\e mtravenou h Thi 
diapno 1 vv i dcliniielv conhrmid bv the clinical course and 
clcctroc ir(hOp,ram Hie remarkable x jxet of this case however 
was the fact that she not onl) made a pood rccovcn but was 
completel) relieved from further an^moid svmptom 

Ilie third tape of severe rciction i one which occur m the 
presence of liver damape or an acute proccs alon" the biban 
tract We have noted this a number of times and it ha* been 
reported b> other ob trvers Kiefer found that gallbladder 
disease w is present m a I irgc proportion of the patient m 
whom reactions occurred He suggested that the d'c ma> stir 
up V di cast proct s in the biliarv tract This has been borne 
out clinic.dl> in i number of cises which have developed definite 
svTiiptoms of acute choiccv tills within twelve hour of the 
injection rills has occurred twice m our experience 

Two deaths have Ixen re|x>rted following the oral adminis 
tration of the dv c one bv the staff of the Christchurch Ho pital 
Isew /calami and the other bj Dick and Wallace® Both 
showed advanced cirrho i of the liver hcpatiti and variou 
stages of atrophv iiid nccro is it the po tmortem examination 
It seemed certain m both ca cs that the administration of the 
drug accelerated the course of the di ca e and contributed to 
Us fatal ending Within the past vear we know of a death oc 



TOMC EFFECTS FOLLOWING THE GR/\1IAM TEST I435 


curnng ‘?e\er'il hours following the injection of bromsulph 
phth^lem as a h\er function test This test is dependent upon 
the same phvsiologic proce scs as the Graham test Postmortem 
CTamination showed idvanccd ciirho is and Il^er changes in 
this case 

Dick and Wallace present cxidcnce of another gra\e danger 
in the administration of this substance The\ report a case of 
a robust miner aged fort) admittcrl to the hospital on account 
of d\spepsia of SL\ >ears duration A feeling of nausea followed 
the injection of the intra\ enous d\ e W ithin three to four hours 
se\ere upper abdominal pain and \omiting occurred This 
rapidl) de\ eloped into an acute abdominal crisis accompanied 
b> marked shock The abdomen was (.xplored and a moderate 
amount of free peritoneal fluid and fat necroses on the greater 
omentum were found In addition there were acute choIec>st 
itis cholelithiasis stones in the ducts and acute hemorrhagic 
pancreatitis The pancreas was drained but death followed 
within t^ ent) four hours 

Since the onset of the acute abdominal crisis appeared wnthin 
a fe^ hours after the administration of the drug these observers 
hold It responsible as the cause of death especiall) cince the 
patient had been m good health immediatel) before its admims 
tration The> ha\e further studied this untoward action of 
the drug on the pancreas liver and kidnev b\ means of experi 
mental investigations in animals Thej have showTi quite con 
clusivel) that in healthv animals both the hgalion of the com 
mon duct before intravenous injection of the d>e and also the 
introduction into the pancreatic ducts of normal bile drawn 
from the animal s gall bladder after the intravenous injection of 
diagnostic doses of the drug are sufficient to produce acute 
hemorrhagic pancreatitis Controls with onlv common duct 
ligation and the introduction of normal bile into the pancreatic 
ducts showed no such ill eflccts In addition animals m which 
the common duct was ligated before the administration of the 
drug showed much more advanced degenerative changes in the 
liver than in normal animals receiving the same dosage Thev 
found that in the prc'^ence of biliarj obstruction the dje was 
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chmitntt<Mj\ tin kulncv the rate of cwetionwij 

\cr\ anil a^i^nrintlv no iH tfrecu \Ncre su laineil bj ibe^t 
orpn I rnm uch tx{H.nmintal fimlinps thc'C ob er\ers quite 
jiropcrl\ inftr that in common duel ob iniction and conduions 
faaorable for tin Inckfioav of bde into the pancreas and sUb 
in the h\tr of Ink tontaininj^ the druR the danjjcr of thcdcselop- 
merit ot aiutc ]nntr<atitH or hcpatiti i prcaifv incrca-wl 
I nm our \\n ihnuit expcritncts ami the tapcncncc a d 
capcnmcntal s\ork 1 f oilur in thi tiMjwci it appear* that ibt 
u t of '^Klium ittrauKlophcnolphtlnUm in dia'mo tie dcres u 
not frci frim ipjirunbk danj^tr untler rtrtam arnim-tancrs 
\\e hast ailtmi tt<l t > {Kimt out tho c conditions in nhich c'e 
nactun cini vpt to occur Th<r< tn summara arc 

I Patnnt ubjcct to \a«omotor in tabihts anaphalactic or 
cn Utzati n re \ turn 

’ lattem wuli u{\ mini cardioaacoilar (h*cay. 

? latunt with hipatiti or cirrho i 
4 latant wtth ijjn of bdiara ob truclion 
Ihc nuuknii. of such comphcitions ami cicrt reaction as 
tho t di cribid aln \i can onU be rctlucial to a minimum b\ a 
m in cartful lUiiumofcat loashichthi ti l is to be applied 
an 1 thi m i painstaWmj; care m ibt admini iralvonotlhedji 
Ihi imlu Un ariful lovaj^c nhich wu foil should not txcccd 
I thi u I < f i pun and nliaWc pnpantion of the salt 
cartful firtpiration alkahnizatton ami s erili-ation u.in 
frcNhlv di iillid watir and Ihc immediate admmi tntwnoftbc 
warm nlutn n itn lowla h\ <mc who has bad con idcrable 
cxpcritncc with intrastnou thcrapa In ca e uch reactio 
occur \igorciu mtasuiis hould be taken at once to combat 
ihtm acconfmg to the i\jK of reaction prt~>tnl 
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THE REPAIR OF INGUINAL HERNIA 
Robert L M\son 


Tiie principles underljmg the operation for inguinal hernia 
ha\c remained unchanged for man> jearb Brieflj the) pro 
Mde for complete extirpation of the sac and a plastic recon 
struction of the inguinal canal Modifications of standard 
operations ho^\e^er have been manj Doubtless e\er) clinic 
Ti\orks out certain details and modifications of the standard opera 
tions and b) the test of experience determines their \aluc In 
the following notes are recorded a few details which we in this 
clinic haae found to be of \alue 



F g 512 — Long tud nal divi ion of c eraa te to expose sac and cord 

Exposure of the Sac — \\Tule longitudinal diMsion of the 
cremaster (Fig 512) in order to eapose the sac and to enable 
the cord to be mobilized would seem an obaaous step it is 
surprising how infrequenth this is done The cremaster becomes 
an object of consideration again m the repair and will be 
spoken of later 
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Disposal of the Sac — The usual method of dissecting the 
sac has been b> blunt dissection \\ c ha% e found this step to 
be much more efficienth accomplished b^ sharp knife dissec 
tion (Fig 513) It IS agreed b\ all that high complete remo\al 
of the sac m indirect inguinal hernia is essential to cure B\ 
tmsting the sac as shown in Fig aI4 after it has been dis 



F g 515 — Sutu e of t ans ersal fa ca N te also ncson n she th of 
rectus m scic 

sected free to the uppermost portion of the internal ring one 
ma\ be certain that the sac is adequatel> remoaed since not 
onh IS the sac complete^ extirpated but a bvt of the parietal 
peritoneum is caught up b) the twisting process thereb> ehmmat 
ing a potential recurrent sac 

Repair of the Canal — \\c bclic\c that closure of the tcans 
\ersalis fascia beneath the cord after ligation of the sac is a 
\er\ important step in the anatomic reconstruction of the canal 
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nntirnlK •strengthening the po ttnor will (Fig ala) Insutur 
mg this structure one must Ik nreful not to injure the abdominal 
inrietens or the deep epigastric irltre which he beneath 

The cremi ter if well <le\tlopt<l forms a bulkj mas alon 
the po tenor wall of the canal ami prceents firm approximation 
of tlie oNcrhing fa cia in the repair If large it should be 
exci cd e“'pecialh the iwrtion which lie adjacent to I oupart 
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ligament If small the dixuleel mu clc ma\ be approximated 
beneath the cord b> a few line interrupted utures 

The contro\ers\ concerning the rclatuc ultimate strength of 
muscle to fascia or fascia to fascia in the repair continues If 
at all possible we prefer to approximate fascia to fascia In 
either ca e the approximation must be accomplished uilhoiit 
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lension longitudinal masion of the rectus sheath (Big — 
a procedure ptobabh first described ba Pa\ er — la'^cia to fascia 
approximation ma\ in most cases be effected and in practicall} 
all cases, can be done without tension 

Living Fascial Sutures m the Repair — The introduction of 
the Imng fascial suture has been of the greate&t value m sccur 
mg firm repair of the canal In hemi c of moderate size m > oung 
individuals whose musculature is good the method of Mac 
Arthur — utilizing a stnp of fa cia from one or both sheaths of 
the external oblique- -serv cs. admirablv In direct hemn. re 
current hernn? large indirect hemiT of long standing m patients 
with poor musculature and m patients who will be compelled to 



Fig 31/ — Fasc al utor co t u d after pi ng th 1 st ip 

do hcav^ work following the operation the fascia should be 
taken from the thigh after the method of Gallic and Le Mesuner 
\\ hichev er method is chosen the repair should begin at the 
lov\ermost portion of the combined conjoined tendon and rectus 
sheath (Fig 316 ) \fter being anchored here it crosses to the 
pubic spine grasping the overlving periosteum The suture then 
continued upward as in the usual Bassini repair The fascial 
suture should alwavs be reinforced as it progresses with inter 
rupted chromic catgut sutures since it is not the function of the 
fascial suture to hold the ti sues m do e approximation Its 
virtue lies rather in its abilitv to grow into place and together 
voi. 9—9^ 
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With tht apimiximat(.<l fa cia to form a strong nonKli ten ible 
wall of li sue It j preferable ho\%c\cr to place these chromis 
suture^ as the fascial uturt proactl rather than to reinforce 
the complttecl chromie ulurt with fascia bccau e m the latter 
proccilurc the fascial suture cannot be placed accuratclj beneath 
thcshiKing iKirdcrof f nupart s ligament 1 he fasaal suture i 
continueii upward to the jioint of emergence of she cord from 



tht internal ring Here os recommended hy Gallit the suture 
Is pas cd medial to the internal ring (lig 516) 

Upon reaihing I oupart ligament the suture (after being 
jiliccil with another strip of fascia) returns around the cord 
(Iig 517) Inthiswaj the internal nng i reinforced There 
turning suture is interwosen with the suture alrcadv in place as 
Gallic adii c and huuld extend wdl mcflnlmrd with each 
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grasp Here again it should be remembered that the fasen is 
to ser\e later as tissue rather than is in approximating suture 
In all but the small indirect hernix ^^e believe thit the 
aponeurosis of the external oblique can best be utilized b\ its 
imbrication beneath the cord (Fig 518) as first advised b} 
Halstead and later bj Andrews Approximated above the cord 
It can add but little strength to the repair As a lajer directl> 
ov erl} ing the repair especiiH} where fiscial suture his been used 
It adds considerablj to the strength of the repair 




THE COMPLICATIONS FOLLOWING THE INJECnON 
TfSSATMENT OF VARICOSE VEINS 

UlCJIVRD B CVTllIL 


lnr obliterition of Mncose \unb b> the injection of im 
tatmg solutions is highl\ successful Ihc immcdiatt results 
ha^e been unifonnl} good in manj hands m spite of the fict 
that different solutions ha\e been used In ^^c^v of these mana 
successful recent reports of this treatment the author avould 
hhe to sound a naming to those unfamiliar wnth the actual m 
jection One might sumii«e from reading rno»t of these papers 
that there is relati\c!> little danger or discomfort to be cncoun 
tered ^\ith regard to mortality following injections this en 
thusiasm 2 warrinted for the reported deaths following this 
treatment are aery rare and certainly below the postoperat1^e 
mortahtc figure 

The occurrence of minor complications ho\\e\er arc by no 
^neans rare and wall we fed sure be encountered b> most m 
het,inning the use of this method The simplicit> of the method 
fads to impress one that senous complications mav anse 

This paper is WTitten to present the occurrence of difficulties 
2 nd complications that occurred m the author s experience m 
t>rder to lessen the occurrence of complications for those who arc 


Contemplating or have begun the injection treatment 

Be have had no deaths from anv cause following injections 
and we wish onI> to mention this possibilit> ^rcPhceters am 
Ibce^ analyzed the reported deaths In reviewing t cse < ca 
the most important contributing factor in deaths 0 oiyng 
jection IS infection Infection may be pre ent at t t imc 
injection or may occur at the site of a faulty injection 
phlebitis or other cutaneous infections art presen 0 ' 

the patients should not hv't been injected ccon a 
JoL Xmer Mel U-x: U 1090 1028 
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twn occurring 'll injtctjon ite < uIskJc of the \cm A^ali cm be 
mluml to 1 mmimum 1» fp:cxl eye ind mcrca txptnme 
rhe ^omphcition thnt occur with the injection treatmert 
mu t Ijc constintb kept m mind Hiu nn\ }>e dmdeii mto 
local nnd Rcncmt effects ns follow 
J Immcflntc local reaction 
’ immednte Rinenl reaction 
1 Latent general reaction 
4 Latent local re iciion 
(j) Marked mfiammation 
(1) \ ctn linf, penxcniti 
{ ) '*'fouj,h iml ulcer 

I I he immediate local reaction j nriUif cnou impor 
tanee riit cm 1 1 of i Immiiv tn aiion at the injection ite 
and m tht ippoaimut aim At timc^ it becomo a eacre 
cramp with pun ridutjn^ ilirouj^h the cilf and o\cr the eaten 
sor or plant ir surfuc d the f«mt IIk di tnbutum of the pam 
cems t< mill itc ner\t stimulation smci it does not follow the 
course of the %cms Ihc c cramp an. mo t frcqutnt after the 
sahcjlatc or saline solution arc o c<l while the burmns ensa 
tion more often comes with tlit u c of the quinine solution Al 
though such discomfort ma> trouble the pitient con idcrabl) it 
rarcl) tontinuia for more than one to three minute ''uch a 
local response can be expected frc<juentl\ after an injection cor 
recih done ind one mu i jud^c its txcrita m order to ili 
tingui h iIk m< rt tacrc amptom tint follow injection out 
SI e of the a cm It hould Ik. said that the pim icconij inaan 
injection lb rarcl> tatrt tmmgh 1 1 ciu c the patient to di con 
tmue injections although this has occurred three times in our 
experience in aera ncrxous aaomen 

2 The immediate general reaction dtpend Jtrgtl) on the 
temperament >{ the patient is well as on the solution u ed The 
m ijoritj of ourpiucntsat the time of the fir I trcitment howed 
a gener d <ii turb incc 1 Jm, max be ca ulenced bj thir t sweat 
ing famines inxitt^ aertigo pdpitition tinnitus and faint 
inj. There i proUiblj i xerj i>n>minent emotional fictor a 
e ulence<l hj the fitt Ihit liter injections with a larger quan 
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tit) of solution can be u.ed on sub equent it» vithout i 
eral effect being noticed b} the patient It is umnse to attnb ut 
all the reactions to an emotional factor becau e certain oi th-*^! 
s>'mptoms should be a warning to stop further injection at th it 
visit ProbabK an individual sensitmt> to the strong olution 
particularh quinine pla\ a part in thi reaction "We have no 
ticed thirst and a saltv taste after the injection of large amounts 
of 90 to 30 per cent saline solution which indicate that a lar^e 
quantitv has passed bevond the stagnant area of the veins into 
the general arculation Even with 2 to6-cc injections ot qui 
nine and urethane toxic s>mptoms from quimne mav be 
— such as tmmtu feeling of fulness in the eirs and hea pa 

pitation vertigo nau ca and lower abdominal pam from uter 

me contractions Tht is an indication to u e small quantities 

Three patients have complained of uterine cramp " >c aste 

for thirt> minutes or more O Neil> reported an abortion in a 

case injected with quinine where earl> pregnane) ac no een 

discovered One of our patients menstruated for one anc ^ 

da}s after each of four treatments during one 

quimnc was U!al in amounts of 2 S 4 andScc c ai 

and su eating arc more apt to I.e nenous m onpn We l ere 

ter) tarlv impressed ruth the nccessitj of 

imldiare general effects One of our first " 

uere mjectm„ stand, ng on a cha.r to facl.tate mject.on becam 

famt and uould hate fallen to the floor .f the 

hee„qu.cU> notmed , ">0 

mth little naming and for this P 

e.ther „n orhes.de an e— 

qmcU> if necessary J’', symptoms We hate 

nhen the head is placed ^ nere alarming after 

had no immediate general ^ P , amounts On a fen 
the use of saline “ ^jtr The general disturbance 
occasions ne hate be 
after quinine Kareiv iv 

. 200 0 2 1020 Q n^nc hxl och<o J s 
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ilint quinine or ilic\latc «oluuon injcctKl outMdeof the ^em5 
\\il! cause a lou^h avhich lend to i chronic ulcer Certain!) 
ulceration follo\Mnj, injection 1 proof that the solution ha been 
perivenous Slout,h follows m intncutancous injection but 
thi IS \crv unlikeK imle s one attempts to obliterate the ver) 
mall superficial veins of a telangiectatic character If the local 
svmptoms of burninj, cramp and pam pcrsi t for more than 
three minutes then a penvtnou injection hould be su pccted 
It will u uallv how Ivcallv a rapid swelling of the area particu 
larlv after the u c of concentrated salt solution 

\n ulcer can he jirtvintcd bv tiu injcetion of normal saline 
or listilled water Ihi will increa e the welling and local pain 
but hould Ik done where anv doubt txi t ITic^e lough be 
gm with a marked local mflammatorv rc iction and develop into 
deep jiunchc 1 out area with teep idt ami a vtn adherent 
black center Ihi i a local drv gan^,rtne producing an mjcc 
lion ulcer Ilicv hould lie carefullv kept clean with a sterile 
pad to guard again t infection Ihev require weeks and at 
time month to t,ranuhlt and heal 

Injection can be continued after the acute mflammatorv re 
action ub ule Ii i \»robabl\ unwi t to attempt ctci ion of 
the e ulcer bccau e healing in the area is slow ami healing bv 
primarv union i uncertain Fortunatclv thr tvpc of ulcer i 
mall about 1 cm in diimelcr -and il cau c little incon 
venienct after the acute state We have had thirteen injection 
ulcer in / pitient in the lir t group of fO jiatient that we m 
jeeted rhi occurred in a total of Ilh injection T tcl e oc 
curred after the u t of saline and one after the quinine solution 
I vm one who conlemplalL the injection of vein hould 
recognize the po ibilitv of the ocxoirrencc of injection ulcers 
particular!) tarlv in their cajH-ntna In order to avoid |>o ible 
later trouble we feel it J wi c to tell each patient of thi po 
sibilit) 

In conclusion we do not wi h to di courage the u c of thi 
ver> valuable treatment which we con idcr as the treatment of 
choice for varico e veins We feel that the minor complications 
following injection have not been sutlicientlv stre cd or appre 
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ciated We hope that their occurrence nia% be lebsencd b\ stat 
uiff our o\\'n experience w ith thc^c complications Our experience 
has been confined to the use of 20 to 30 per cent saline and qui 
nine hxdrochloride urethane solutions In order to lessen the 
general or constitutional effects that max occur xxith these so 
lutions x\e recommend that o to 20 cc amounts of the saline 
solution be used in each \cm with an axcrige of 10 c c for the 
usual dilated xarix Ihe total amount at each xisit should not 
exceed 50 to 60 cc In order to axoid the toxic sjmptoms of 
quinine ^ to 2 c c amounts should be used in each \ cm and the 
total should not exceed 0 c c fhe local reactions xxill be axoidcd 
b\ exercising great care in making the injections and x'di be 
reduced to a minimum as one s experience increases It is xxise 
to discuss certain possible complications of this treatment wit 
each patient particularly the occurrence of injection ulcers and 
inflammations The possible uifaxorable impression the pa 
tient ma> hax e w ill be more than balanced b> the assurance that 
the \eins can be complctel> obhteratc<l b\ means of injections 
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JUGUTAR ARTERIOVENOUS COMHUNI 
CATION 
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ration inthno) ° ttstt of irtenov cnous communi 

‘o>noca,Trc7I°^™' “"'l one s>mp 

we rnnc) ! ^ murmur in the neck -w-is so unusunl 

SmceT while 

climca) tntiK artcno\cnous communication as a 

J’-ave be#.fi > ^ Hunter' in the > ear 17i9 minj cases 

'Mature m Zn^ collected 447 cases from the 

jugular 10 f tu were of the common carotid and 

the CV+#. I '•'ternal carotid and internal jugular and 9 of 
•51 cose external jugular or other \eins t c 

^ all vvh<re one of the carotid arteries and \tins m the 
the 'n\ol\ed Of these cases 46 were caused b> trauma 
Common of which was injury from gunshot wounds 
^'ounds Pathologic processes of the arterial walls 
''Sthe\em aa in an arterial aneur> sm ha\e been responsible 
^ a lew Cases According to Bc\an’ the IcMon ma\ be con 
enital This view is also held ba HaKtead' and other (C al 
'ender and Rtid") 

The sjanptoms and signs of arterio\ enous communication 
''re those of dilated ond tortuous blood a essels A tumor is 
Usually present but the. most constant finding is a continuous 
Uiurmur accentuated with s>stole ind \ pilpable thrill which 
Uia> be controlled by a central compression of the arterj Sec 
ondaiy symptoms and signs due to circulatory disturbance may 
result and thus edema and c> anosis are frequently found These 
*n turn mav be accompanied by numbness tingling pain and 
^ven paresis due to pressure on a nerve and fatigue of a portion 
due to the poor blood supply In cose the carotid arterv is m 
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\ol\c(l ctrebrt! «i)mptoms roa> result from cerebral anemia 
tnd if the \ Cl cl msule the cranium arc affected direct pressure 
s\Tnptonis like tho c of % bram tumor ma\ result (Dandi^) 
L A Stimpson notctl that in artenoa enous communication of 
the carotid and juf^iar dilatations of the v cins are le probable 
due to the \cr. lir^e Mins and the low or pressure m 

the chcst which aspirate ana taecss of blood anil preaents re 
suiting prs.ssurc or dislcntun of the acms 

The heart becomes hapcrtrophicil and dilated when a hr e 
quintiU of blood is pr>)cctcd mlo the terns from an artcnal 
openm^. ami earned back to the heart In such eases m% ocardial 
failure ma\ result These sampttnns ire stres td b\ Reul Hal 
stead L Sencert C dlendcr and others and is an important con 
sideralion for surgical mtcraentum 

In artenuaenous tommunicalion <f the ae scl of the head 
ami neck the patient m k\ be fstc vth anno> cd ba the murmur 
ind this IS csptciatK tnic of the carotid jUfeul vr lesions In 
Hunter a sec in I ci c the ksum was m the arm ami sleep was 
di turbed if the irm wa hdd do c to the head Fenis Smith^ 
rifiort a ct c m which dtafne s resulted from a congenital ar 
tertnen us It tuh m the tjTnpamc casata A poundin<’ noise 
h ul been present since the patient s earliest recollection and pon 
taneous hemorrhage occutxtil at the age of Iwenta four 

The course of irtenoaenous communication is Usuallj pridu 
ally progre i\c but i much slower than that of arterial an 
curysms \iarb ma> pass without npprcaable change m the 
S17C »f the tumor howcaer it ma\ progre rather rapidi) and 
leadtoiUath t)n the other hand I Sencert* cites case shown 
ba Go 771 and Routm before the Socictt dc Chirurgit who six 
months preaaou 1> had prcscntctl all the signs of an arteno 
aenous incurasm m the neck Ihc sole treatment was re t aut 
the tumor with all its manifestations thnll expansion and mur 
muT had completely ihsappeaml 

\\here the saanptoms warrant surgical intervention the ob 
ject to be obtamcil is the complete and permanent sejiantion of 
the arterial and \ enous currents of blood and the obliteration of 
their anastomoses The uleal method is that of removal if the 
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intermcdnte connection 'iml repair of the \csscls b> suture 
Due to the nature of tfiese le^itons this is \cr> frcquenti) im 
possible since hri,cr portions of the a csseis maj be remoa ed than 
could be brought together ba suture I igation then becomes 
necessir} and it maj be necessary to ligate the arlerv aboac and 
belou as \\ ell as the \ eins In cises m here more than one artery 
''•ndacm are maohed it ma^ be necessary to cotirpatc the sac 
iigatmj 3 all \essels entering into it If it is feared that the col 
lateral circulation is inadequate the arterial defect m i> be oacr 
come bj inserting a atnous graft Renew of the carotid (uises 
collected bj Callender shows that m the treatment of 16 cases* 
of carotid ]u{,ular communication in which ligations of tJic com 
nion carotid w ere done tw o resulted in death and one of the tw o 
had a hemiplegia for six dajs A cure resulted m the rem uning 
II In one case where the internal carotid was ligated weak 


JiCbs of the right side resulted and there was a residual eaxer 
nous Sinus thrombosis Another case of internal carotid hga 
lure resulted m cure Two casts of ligation of the external m 
ternil and common carotid resulted m cures and one case o 
hgation of the external and common carotid resulted in cure 
Report of a Case -///rtor^ -^rrs V \ agei “SW 
'MS referred to the clinic bj Dr E H HoiTman AP^l 
Her complaint was of a constant noise m the left tar e \ 
of her s>raploms was not dUimte but began a out o e 

prenoud> tn June 1928 a ^rohowa^ this 

tacks of ocute pam in the right upper J be 

operation her abdomiml SMtiptoms »e c j 

feed the no.se in the ear had >>-"“^tl.ng 
increased up to the present tunc discoccred 

as she has been kept from sleep could be 

that ba pressing on the side of t ' " past „onth 

stopped as long as pressure aias m assure applied to the 

she had been unable to sleep wrapping a large marble 

uea and this she had accomph noA She 

m cotton affixing it w a a 
n ould then he on the lef ^ ^ ^ 
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no^/Th "" "> 'ke 

noise Tk p«,cm ssscnci! lint she lul ,loti„ th,, cun m h 

for i month Shi il o hid notind somi numlinist and tin Im 
of the fact and ncch on the left side 

The ctim, nation ihoaied an oheae noman m appatenth 

MS 110, ,0 ami eqnai m l„th arms Dr ffurathal hnml no 
er, arsement no, dilaf ,f ,he heart I aam.nation of the 

nI,eV„ . I, f, 'f 1 "^= “P- 

amnrarn ' ' ' "‘'“"'■‘S' 'Oect of a now 

apf. ratu, naa pro cm tin ia.„„„a„„„ the ned thorax 

1, ", “ "nipl-lineilof 

scoi c a 1 ,0, , 1, tole-conhl he heanl 

oacr the md ,n,l left ,.,le f the head ft nas ksl heard hn» 
un In *^*^'^^*^^^** " *hi. common carotid 

.he r o ’'"",'', ' '>'•‘"1 1“'“" “ 

,hem "‘""''lacisil, coMrolM h\ pri sure am 

mer rT 'k' ''“‘''e “> 

hut ttnas much more 

pom . I-hc Mood hlmnl Haaermann and urmc »en all 
nisatiai l 
munication \\ais>muU 

IIn,i?T*T Hooviron Ipnl at ipap) — 

Under local antathc u (ccrncal Mod) an mas, on »as m,<le S 

,o. I „mi. '""’""naloul muscle and helon the 

h,f„r ‘'“'"“"1’ "aa cametl don n exposing the 

,j o t e timmon curotx! utcij o\et -xn irti of ibout 

r-niintrarl u”' ^ f>clow It Nothing ibnorma! u IS ca 
a ' in t t (b 'itction The c’ctcrn't} c-xiotid t\as isohted 
T ftp ''>th -Jut an ijijjrtmblc ch ingc m the murmur 

comm )n c trjtul n then compassed \ivd the mumiur 
became of a higher pitch but sx «. sti» present IJus dnnge m 
h^T to the piticnt and to the ob erser 

\ 10 at a s et itvacojie c n the pnticnt s c\r The interna! jugu 
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lar ^\as then compreb«icd 'wid the murmur ^\'ls completely con 
trolled The vein ms hgated with two catgut hgiturcs and one 
oi silk pheed between There was the Usual ballooning ot the 
\em above the point of hgation while below it the vein was 
collapsed The wound was closed and the postoperativi course 
was uneventful At present over four montlis later there has 
been no recurrence of the noise nor has vny svmptom developed 
sUogestiv c of arteriov enous communication 

I^iscussw> -—While a communicition has not been demon 
strated we btlievt. the opcritivc finding indicate that such a 
communication evista proximal to our operative field The pa 
bent has been relieved of her svmptoms jet no occlusion of \ 
communication has bien made The vibration of the vessel and 
column of the blood m the vein has been stopped Unless other 
sjmptoms develop exploration of the lower portion and root 
of the neck is not justified 
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removal of CAtrTERV SMOKE 

Ho« iED M CttTT 


f“'"tiration wth the’l'!! •^<e«nc cjutcn or 

■» ■.ccomp.n.ed 

certiin unflesinble feature Hr^t 



or of bunung flesh is ver> objectionable to patients m 
ocal anesthesia is arlnsablt and second c\cn uhen the 
^is not noticeable there is alwass the dinicult> of ha\mg 
clcl ob cured be the smoke which ansc from the cautcr> 
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When the cautem-ition 1 performed jn ide of one of the ljod% 
ca^^tles such is the mouth Ididclcr or rectum the smoke col 
lectm^i in the field maj interfere ^\lth the sur^jeon i> \ncw The c 
difficulties can be oscrcomc b\ the adequate u e of uction 
\\hi!c the cauterization is taking place 

Intheaccompam inj, drawing (I ig 519) made at an operation 
the surgeon is using the actual caulm to dc tro> a large papil 
lomatous tumor of the bladder He obscraed in this instance 
that e\crj time the cautera was applied to the tumor the bladder 
filled wath dense smoke thi made it impossible to ct the ca 
tent or the depth to which the cauterization was being earned 
out Suction apparatus was cmplo)cd in the field and the point 
of the suction apparatu w is placcrl near the site of cauteriza 
tion It was foum! with thi apparatus that the smoke from the 
cautcr\ was taken up b\ the suction and did not ob cure the 
held In addition the usual objectionable odor w as ab ent 
We haac used this mcthoil wath fulguration and with actual 
cauten, when applie<l to tumors insulc the mouth to tumors in 
side the bladder iml to hemorrhoid In these in tance it has 
prosed sati factory and is of di tinrt hcncfit m the u e if the 
cauter) m our experience 
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REPUK b\ f\sc.\l 


Rom RT L ON 


O' Iht t.bnl IlltN-Nt , N 

„00d Schlatter die-, e) . „ol,„mN,ua,t - - 

m rn-,er - 

fouRd 'f ' ^ '> '< ' 

Past tf admt ion to the Lrutun vri a ' " i*' 

of thp tV " 1 '1 'i 1 tv V VN 

’he tibial tubercle 

complete avulsion oi the tibnl tulntt! wurc it i 
jg ^ violent coninction ol tht t]uulncij !ht 
tub* tho e ot fnctim of tlu jutdli Fht •^^-ul^l 

^ * pulled upv,*\rd ind i pnmouneed dt,fti.t txn be felt 
e Usual po ition ol the mtenor |x>nion ol the quidncep 
on Exten ion ot tht knot i impo ible met \nth the 
3ion tht latent expm ion> ol the quadneep tendon are 
tomauaa 

Case Report — The palunt t man of iat\ hppetl and fell 
otle at Work camnne mad He fell with considerable force 
€ndmg his left leg beneath him He wa unable to an&e and 
Could no extend the lowtr le.. Examination bowed the left 
^nee to be slighth swollen The patella was retrarted upward 
^d Was freeh moa able In the region ol the tibial tubercle was 
^ definite defect r Raa examination shoaved complete axiil ion 
of the tibial tubercle upward (Fig j22) x Rax of the oppo ite 
^ee showed no taadence of partial eparation of the tibial 
lubercle 

Operation — Dr R L Alabin Fther ane the^ia Ina ion 
Oxer crest of tibia beginning ju t below the lea el of tibia] tu 
bercle and extending upaaard for about 10 cm Con iderable 

46 
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made (0 folio,, (r.g 520 i) The upper cn<l of ,1, , 
''as then sprcnd out nnd fLuestralcd The lou cr , , 

hraugh this opening spreitl out ind anchored „ | 
on e patellar tendon Mo 2 chromic catgut 1 1 1 
0"tr end uas drarni taut and anchored m pi le 1 
o'er)mg the tibia (Fig 521 ) The later il eai 1 , n 
d a, riceps, tendon which had been torn win ih , 
> mterrapted chromic catgut suture^ mil tin i, 111,1 


Cl ll 


strip 

br)u"ht 


* The 
1 1 na 
ol the 
iturcd 

cll L(1 



Jie lej^ %vas immobilized m a light plaster bandage extending 

toes to groin 

made a splendid operative reco\erj On the 
He I settle actue motion was begun and increased daiK 
^ hospital on the sex entecnlh postoperatix e dav He 

hnee to 60 degrees Short periods of 
t bearing were allowed at the end of the sixth week in 
reasmg daily By the end of the ninth week he was able to 
etat^ ^ When last seen four months ft 

^ ion he had resumed his work is a letter earner 
^a'^ing no difficulties 
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Ihi. method of u-iing liMng <;uturc grafts in the repair is that 
de cribcd b\ Mien and used b\ him in the repair of a aarietj 
of fractures and di locations 0 good and Bucholz’ ha%e shown 
that when passed through dnW holes m bone tendons become 
lirmK attached to the bone to form a olid li\ing fragment 
Mien bt!it\Cb It I probable that fascial Strips act imdarK 
Ihc technic is <lc cribed in the oiHrati\e note and shown in 
the illu trations Care hould be taken to ha\ c the fascial trip 



fret from fat It is t stntial that the trip bt rolled compact!) 
The strip thus rolled is easiU drawn through the drill hole fol 
lowing the lead of a floaible silver probe to which the fascia ha 
been attached by a strand of strong ilk (■Mien) The upper end 
is then fenestrated b\ a longitudinal sht the lower end brought 
through spread out over the infrapatellar tendon and sutured 
in place b\ No 2 chromic catgut Ihc opposite end is similarK 
spread out and sutured to the fascia of the low er leg below 
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In this case actne motion \\as not instituted until the fifth 
da\ but ON\ mg to the strength of the suture it is quite probable 
that actne motion could be started much earlier ^\lthout jeop 
ardi7ing the repair 
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A dmgnosi of ruptured quadricei>s tendon uas made anti 
operation adMstd x Raj (fig S'^a) showed a small portion of 
bone about 2 inchea abo\e the patella obMOUsU i small por 
tion of the patella torn ofT bj the tendon 
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Operation (June 22 1928) — Midpatellar incision (right) 
Incision earned down to quadricep tendon and patella 
The patellar tendon was found retracted upward for a dis 
ance of 2 jnehea There was a small piece of bone attached 
to the lower surface of the retracted quadricep tendon 
The patella was retracted downward and a moderate amount 
of blood clot la\ beneath the patella and the ruptured 
tendon The lateral capsule of the joint was tom on the right 
side The muscle on the medial side was considerabU torn 
After clearh exposing the bon\ surface of the patella for a short 
distance a drill hole 3 mm in diameter was bored m the long 
axis of the patella at its midportion Another drill hole con 
necting with this was made from the upper side of the patella 
A malleable probe could readiK be passed through these com 
mumcating openings An iticision was then made on the lateral 
surface of the right thigh and a strip of fascia * inch wide and 
10 inches long was removed This was led through the opening 
in the patella bj means of the malleable probe The lower por 
tion of the wide piece of fascia was then brought through a small 
opening in the upper portion m such a wav as to tightlv include 
the patella The fascia was then spread out to Us full width and 
sutured in place to the tendon above and the patella below 
Four ptnp of fa«icia { inch wide were then cut from the side of 
the thigh and inteia\oven bclv\etn the quadneeps tendon and 
the patella below reinforcing the vadt strip of fa^^cia The tendon 
and lateral cap ule of the joint were sutured with chromic cat 

gut Theoutercapsuleofthcjointwasclosedwithfine chromic 

catgut sutures Incision on the lateral surface of the thij,h was 
do cd with silkworm gut \ hgbt plaster cast was then applied 
from toes to groin 

Postopcrali-e Course —Untie active motion was started 
fortv eight hours after the operation and increased daih Re 
stneted weight beario^ was aUowetl at six weeks After eight 
weeks he was allowed full use of the leg and at that time could 
flex the knee w ell ov er 90 degrees He recently reported through 
his famiK phv laan thit he had had no further trouble with 
the knee 
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Fused supemumerarx kidnex is one of the most common 
anomalies of the urmarx tract and there are numerou reports 
of the condition m the literature In the last 218 successixe 
px elograms at this clinic 7 instances of the condition hax e been 
found The e illustrate the xarious tx-pe of duplication as 
nell as certain feature in the diagnosis and treatment 

Fu ed supemumerarx kidnex usuallx occurs xxith dupUca 
tion of the ureter and pelx i on one side xxnih a normal kidnex on 
the oppo ite side The anomalx is more often unilateral but a 
fexx ca cs of bilateral duplication haxe been reported The 
kidnex i as a rule con iderablx elongated and max or max not 
hox\ a di tinct sulcus xihich dixides U into txxo parts 

The pelxes of the duplicated kidnex are gencrallx of unequal 
ize The upper one is practicallx alxxaxs rudimentarx in tx-pe 
w ith a larger and more normal appearing lox\ er dixi ion Bran ch 
ha lound that the function of the two pelxes is equal in amount 
excn though thex are unequal in size The total function of the 
two ha been lound to equal that of the single one on the oppo 
ite idt 

The ureters Irom a upcmumerarx kidnex max join at anx 
lex el between the kidnex and the bladder or thex max pursue 
an entirelx eparate cour e and haxe eparate oritice in the 
bladder ^\ hen the ureters are completelx duplicated the one 
from the upper dixision enters the bladder at a lower lex el 
Fu ed upcmumerarx kidnex i of clinical unportance be 
cau e in practicallx exerx instance the patient dexelop some di 
order m one or both dm ions of the kidnex The-e kidnex s are 
prone to mtecuon becau c of drainage which i poor on account 
of the abnormal po ition of the ureter Then too the ureter 
4 
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are often found bound together \Mth Abrous band In one of our 
patient the ureter from the infected pcUis uas dttiniteU dilated 
abo\e the point at v,hich the ureters cro ed i\hile below thi 
point both ureters were normal in size \mong the most com 
mon di orders found m such kulnc\s arc p\ogenic infection 
stones and tuberculosis Hit e maN pre ent con idcrablc difTi 
cults in diagno i and treatment \ pseliti m such a kidnej 
mis be intractable due to the iXKir drainage because of this 
urgical procedures art often undertaken When stone arc 
pre ent a difficult surgical problem i presented because tt often 
become neecssars to determine ssbether it i better to do a 
nephrtetoms or to remosc the calculi m combination ssith some 
plastic procedure 

In tsso of our patients ssith stone » ssas ncccs arv to sacri 
lice a I idnes once bceau c of the presence of a cserc infection 
in the kulncs and m the other btcau c of numerous calculi svhich 
could not otherwise bt rcmoscil sati factorils In the thud 
patient a most unusual and inicre ting problem pre entod it 
clf and It solution was |)o iblc onU bs a mo t unusual opera 
tion Ihi case i reportcil in detail a Cast \ 11 in thi senes 
The patient presented all the clinical ssmptom of a stone in the 
ureter On cs toscopic examination a ureteral catheter entered 
the ureter and gasc csiifcnec of a calculu about '’0cm from the 
blatldcr The injected fluid ilid not go besond the shadow noted 
dbose anil it seemed that there s\aa ob Iruction of the ureter 
b> a stone and that there ssas nothing unusual about the case 
At the operation bj Hr I ahes for the remos al of the ureteral 
calculus the usual extrapentoneal approach to the ureter ssas 
undertaken When the ureter ss a found howescr it ssa im 
possible to di coser anv Slone The ureter was carefuUs fol 
lossed from deej) within the pelsi ssell up to the kulncj and no 
stone w a discovered Wewerexerv certain however that a 
stone was present m the ureter and the pos ibilitj of a duplicated 
ureter was then sus\xctcil for the Arsl time and further ehssec 
tion undertaken With this further di cction a second ureter 
was found and m u the olistructing calculus The ralculu was 
removed and the patient made a verv satisfactorv recoverv 
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Failure to recognize the possibilit\ that a “iecond ureter could be 
pre-^ent and contain the calculus would ha\e resulted m un«;uc 
cessful operation and failure to rclie\e the patient of his chief 
complaint 

^^hen there are separate onftces» m the bladder these are 
usualh identified easil} and cathetenzed at the tune of the cas 
toscopic examination If houcxer the duplicated orifices are 
missed there are tuo main features about the p>elogram which 
make one suspect a duplication of the kldne^ Thus if a small 
incomplete pehis is demonstrated b\ the p\elogram wnth a 
large kldne^ shadow or if there are shadow's suggestive of cal 
cull in the kidnev area that are not included in the pjelogram 
duplication is to be suspected These points are clearlv dlus 
trated m Case II of this report A\Tien the ureters ;oin well up 
above the bladder pvelograms are usuall> obtained when m 
jection IS made through the ordinar> catheter drawm to i point 
just above the bladder In some cases in which the juncture is 
verv near the bladder it is possible to obtain a pvclogram bv 
injection through a bulb catheter wedged into the ureteral on 
tice 

Case I —The patient a woman aged thirtv seven was seen 
\pnl 6 192S complained for several vears of recurrent attacks 
of moderately severe pain m the right upper quadr'int of the 
abdomen The urine contained an occasional white blood cell 
General phvsical examination was negative The Graham test 
showed normal tilling ol the gall bladder A pyelogram showed 
a duplication of the right kidney with mild pyelitis (Fig a26) 

Case II — This patient a woman of fiflv three came to the 
clinic complaining of recurrent attacks of very severe pain in 
nght upper quadrant present for twentv five vears Some of 
the attacks were accompanied by nausea and vomiting The 
last attack had begun two weeks before admission wath pam 
radiating down the flank and to the groin Nausea vomiting 
and fever were present There was however no frequenev nor 
pain on urination Physical examination showed the patient 
to be well noun hetl but acutelv ill The temperature was 
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103 I Marked tenderness oa nght side of abdometi was 
elicited and \\a al o prt ent m the n ht co!>to\ertebral angle 
There w in addition a rather Urge tender mot able mass m 
the re ion oi the nght kidnes The urmw ediment contained 
numerous pu cell and a ftn red blood cell On cj toscopic 
examination j u couU be seen crudmg from the n^ht ureteral 
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orifice ill urn n the left oriticc uas cliar The right 
kiclnev e\cr I 1 n h m torts minutes The left kidnes f«nc 
tionecl norm ilU 

Plain i r \ nli h wnJ numcrou urn'll! den e Indous m 
the region i f the n ht kidnc) \ duphratmn of the kidnej uas 
suspected bcciu c i th 1 irgt pilpible kldnc^ uilh the small 
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pehi:, (p\elogram) 'uhich did not c»ntam all the Jiado^ which 
^ere included in the hadow of Lldne^ a* «^een in the plain Him 
■^t operation a p% onephrotic kidne\ containing numerous small 
calculi and duplicated pehe^ and ureters wa* found \eph 
rectom\ was performed (.Fig 527) 
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Case in — white woman aaed hfc%-ei"ht wa* '^een Oc 
tober ol 192S compLaning ot recurrent ^.ttacLs of lower ab- 
dominal pain of man^ \eari duiaUon with marhed frequence 
ol urmation Ph^'-lcal eaamination was e--<ntlalI^ negati\e 
The unnarv sediment contained a rare white blood cell On 
c\ no copic examination both lwidne\“ were found to tunction 
normall\ detennmed b\ the mtra\-eaous mdigo-carmine test 
No pu- found in ureteral pecunen. The kldne^s were not 
dearh outlmed m the plam x ra\ him P\ elograms were made 
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Case IV \ ^irj of i\Mixt >i'irs onic to tht clinic com 
|)t unini, of rtturrint itt uk of dull jmn m n ht lower quad 
nut IlitfL Wirt no unnrn Mupt m Ihtri wn sli ht 
ttmlirni to pdpitu n in tlit npht lower quadrant of the ab 
<lomin trinira t limint t mt unul mint white and rid blood 
rtih fill tri> iilm howidmim dint hadows in the n hi 
lowir quadrini whuh wtrt thouf^ht to be calcified glinil 

On c> to copu i\ mun ition Iw i untinl onfiecs were found 
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on the left side ^\hlle a single one was seen on the right The 
onfice more distal from the bladder neck on the left w as reddened 
and edematous The specimen from this ureter contained a few 
pus cells The other ureteral speamens were normal The pyel 
ograms shown were made after the patient h d completed the 



treatment (rig a29) The hn,t plate taken before treatment 

shmred the dilatation to be much more inarked 

The patient uab gi'en sodium acid phosphate and urotropin 
ba mouth alternating at ueeUa mte^als oath sodium bicar 
hnnate In addition the infected pehas uas lataged Math ' 
per cent siher nitrate solution on three occasions at one two 
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with "x ouncllumlio icril tnecKanical situation It follows there 
fore that this Jnu de anfl Jjj.Tinentous reserve Tna> be Used up 
more icathly than m the ta t of \ nonml back In consequence 
of the patient 9 bcinj; deiompcn atcil it becomes projjrcssn el> 
more tlifficult for the mu cles to recover that equilibrium or 
state which is comi>cns.\tion It \ for this reason that patients 
so commonl) ascribe the on tt of amptoms to some trauma 
With this additional factor the mu clc and hgamentous reserve 
1 waped out artil pcrmincnt decompensation cts in I feel 
that the pre cncc of the anomabc dc cribeil below ic ult in a 
{xitentnDj weak ir unstable mechanism at the {umbo acral 
joint which cacntuall> exu t amptoms Once the pam and 
disabiiit> begin thev lend to per i ixxath recurring exacerbations 
In man) ca cs, the sciatica o commoTxl) present is the chief 
complaint and the one for which thc\ cek relief The term 
aatica is mcrcl) a vmptom It is not a diapno is 

Theodore W ilhs h is hown that m primates there is a pro 
prts ivc hortenin;, of the vertebnJ column ami that Ihc hu 
man column while not constant m the number of segments is 
more stiblc than those of the anthropoids 7hi pro'TVssne 
shortening is .xcaimpti hc<l bv movement of the ilia upward on 
the lumbar segments Thtrcforc the pre erxee of anomalies is 
the re ult of mtcrtncchatt stages of the ab orption of the last 
lumbar vertebra b) the sacrum I uithcrmorc thee variants 
alw i> occur in jitcul rclatu n hip to the lumbo><tcnl articula 
tioix \s in instant t if their frequenev of occurrence Moore’ 
report that in .in cximmitionof omc 3640 r rax films Jumbo- 
saerd inomalit jnrtitulirly acrihzation were found m 61 
per cent of all patient With low back sxanptoms 

Von Latkum tri id the escntidh unstable mechani m 
of the lumbo icrd joint 

1 It IS the jumiion of x mobile xn<! immobile part 

2 The u ual m«. tn t f joint stabibz.ition are at marked dis 
advantage bet lu i thi tructurc wx original!) tic igned for 
progression < n all four 

In the prunt. pi jtion mce the lumbir Jortio is is omit 
te<I the sacrum i tht stone of an arch set m between 
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the iln incl so Tm.\ be regarded as simph a direct contin 
uation of the spinal column In the upright posture ho^\ 
e\er the lumbar lordosis causes the peUis to tilt fon\ard 
and do\\nTvard Hence the front or inferior sacral surface 
faces the ground i\hile the posterior or superior sacral sur 
face looks upuard and backward In man this lumbosacral 
articulation is often the site of a tremendous shearing strain il 
lustrated bj the tendencj of the fifth lumbar bod\ to slide for 
ward and dovvnivard This strain is particular!) marked be 
cause the fibrous disk beti\cen the fifth lumbar and the first 
sacral \ertebra is nonna!!> one of the thickest in the entire 
column and consequent!) permits considerable movement be 
tween these adjacent vertebra Final!) this junction ma) be 
the site of a rotar) action because of asymmetric variation m the 
planes of the articulating lumbosacral facets 

In taking up the anomalies found m the lumbosacral area 
they are best discussed after the classification of Wilhs* 

1 Defects xn the last prcsacral icrtebra 

(a) Split or separate vertebral arches 

{b) Variation m size of the transv erse processes 

2 Anamaltes of articular facets belaecn the last lumbar and 
the first sacral segments with which is frequentl) associated an 
abnonnall) acute lumbosacral angle 

1 Defects of the Last Presacral Vertebra — (a) Split cr 
tchral arches or spina bifida is easil) recognized and often seen 
b) the X ra) e\amination Willis ‘ m 1913 found 0 2 per cent 
m 850 anatomic subjects While m a senes of /48 skeletons 
there were 31 specimens with separate vertebral arches or 4 38 
per cent Symptoms from this abnoimaht) arc not commonly 
reported 

rragmcntation of the ertcbral arch ma) occur at an) point 
along the lamino) or at the pedicle where the vertebral arch is 
attached to the bod) In the latter instance b) grasping the 
exposed spinous process adjacent ligaments havang been dis 
sected aw a) it is sometimes possible to freel) move or actuall) 
withdraw the entire neural arch This separation of the neural 
arch not mfrequentlv occurs m the laminoi between the superior 
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and the inferior articular proetbses. In such an instance the 
bons anchors of the fifth acrtebnl bodv to the spine that is the 
spinous and inferior articular processes are absent Ilcarni„ in 
mmd the forward siopinj;, platform of the sacrum and the hear 
ing strain present m this region it is case to postulate what wall 
occur — indeed what does occur namcla forward dislocation of 
the bod> ot the fifth lumbar \ertcbn ClimcaU> the rcsultmg 
dtformila is known as spondalolisthe is -a term ongmallj em 
plo>ed b> Killian in l8o4 With an anal) is of 101 cases Neu 
genbauer* m ISO'J presented the first comprehensive summarj of 
this deformitv Neugenbauer believed ponrl)lohsthcsis to be 
due to the lack of union lictwccn two ossification centers in each 
lamini Definite proof of the existence of uch center i still 
in doubt Cmpha izin^ the mim ami varied sites of the e de 
feets Willi suc’csts the anomalies are the result of develop 
mcntil defeit that is arc is of failure of bone growth m the 
areh 

Svmpt im in p m Ivlob the i arc due to 

(1) Injurv t » tlic ligamentous structure bindin^ the neural 
arch t ) iht vertebrd bo<lv md to iho c ligaments which mam 
tarn the relati m hiji if the hfth lumbar vertebra to the sacrum 
anl ilii 

i2) Ires urt in pinil nerve cither while m the mterser 
tebral earn! or while pi ing intcnorh to the Uimbo acral at 
ticul ition Such mrve irritation miv involve spinal roots from 
the fourth lunibir nerve downward Actuall) the root of the 
fifth lumbir nerve i mm frcqucnll) oflcctcd Ihe fir t sacral 
ner\ e m i> be inv l\ ed Danforth and W il on^ hav c show n that 
while the fifth lumbar nerve is the Urge t of the lumbar erics it 
pas es through the milk t intcrvcrtcbrd canal rurlhcrmorc 
while m the foramen it passe dirccllv interior to the facets 
of the fifth lumbar and the fir t sacral vertebra. On emerging 
the ncr\ c he m direct contact with (o) the 1 Her il margin of the 
inferior surface of the fifth lumbar vertebral bod) {h) the inter 
vertebral disk and (c) the lateral margin of tlw supenor ar 
ticuhr surface of the sacrum rhcrcforc Ibc leg s>'mploms m 
such a case would be pain referred along the cutaneou distri 
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bution of this nerve over the anterior later'il aspect of the lower 
leg the lateral aspect of the foot and sometimes the dorsum of 
the great toe If the first sacral nerve is also involved pain will 
be present along the posterior aspect of the calf and heel and the 
plantar surface of the foot 

(6) Vartaiton tn Si e of the Transierse Processes — The sec 
ond group of these patients presents vanation m size and form 
of the transv erse processes of the last lumbar segment The x ray 
films reveal an attempt on the part of these processes to impinge 
upon or become fused to the lateral sacral mass In the former 
type if the> are distant from the sacrum no sjmptoms ma> re 
suit If the processes are relatively close to the lateral sacral 
mass and as so often is the case form a joint there it is described 
as an incomplete sacralization While when bony union occurs 
sacralization is then termed complete This anomaly may be 
present upon one or both sides 

In the instances in which sacralization is complete on both 
sides I doubt if the anomal> causes symptoms The incomplete 
form however according to Goldthwaite * introduces another 
joint which because of unnatural mechanics involved is par 
ticularl) apt to strain In a series of 1104 consecutive array 
examinations of the spine Moore® found sacralization m 3 35 
per cent He believes that the percentage of occurrence in pa 
tients with low back pam is double this figure 

Patients, with incomplete sacralization m addition to the 
usual back svmptoms commonl> complain of considerable pain 
on pressure over the iliolumbar angle Leg symptoms may not 
be a frequent finding but when present the pam is often referred 
to the anteromesial aspect of the lower leg corresponding to the 
distribution of the fourth lumbar nerve Since this nerve after 
leaving the lateral aspect of the disk between the fourth and the 
fifth lumbar bodies lies over and antenor to the fifth transverse 
process Not infrequentl> m these cases there ma> also be 
pam referred along the distnbution of the fifth lumbar nerve 
Tinall) a unilateral sacralization ma> and often docs cause a 
lumbodorsal scoliosis 

2 The Final Group Comprises Anomalies of the Articular Proc 



1486 


c r iiArr\RT 


esses Between the Last Lumbar and the First Sacral Segment — 
I hclle^ c that the most ctfiaent mechanical relationship of the 
lumliobacral articular facets is i\hca the articular surface face 
internal external in other word \attTall> Wule m the most 
unstable t> pc the facets face antcropo tenorlj ami are of a t\ ule 
shallow formation \s actualtj cen in the x rax films and at 
operation there ire all degree ofxanationfromtheaboxe \er) 
commonh asjmnutra i prt ent m uhich event a rotarj mo- 
tion occurs the m« re stable facet acting as a fulcrum In this 
t\pe ero nn ( f the ulpccnt |k» tenor urf icc of the sacrum fie 
qiicniK result ami is often \i tblc in the x rav film If an 
abnormillv acute lumbosvcral ani^lt. is also present marked 
shcannt. sir iin r( uUs ami further ayjrav ale the back pain 

Ucciu e )f mtchamcvl instabiUij and resuUmp hgamentou 
btrim 1 w !)i<k vmptoms develop ami bccau c of the close 
rclatii n hip i f the adjacent ntn<s notably the hr t sacral and 
iifth lumi ir pun m the leg along their ili tnbulion is often 
pro tnl 

Diagnosis It is to be umlct lood that m all low back ciscs 
tverv itTi rt h i been made to rule out enu es of pam eatnncou 
to the } me in 1 1 the btm pchi 

Ihc neit siiv of a ditailcd hi Iot> and careful phv lul ex 
vmmitun i ilnaius U is es cntial to determine accuratel) 
th« I )c ilit> f the back jam and to map out the area of pain 
distribution m the liwcr cxtrcmitic A difficult differential 
diagnosis IS between pun of luml>o acnl origin ami the symp- 
toms of s vero ill ic dts,i I c In this connection Smith Fcter«on'® 
has desinbcd a most comprehensive examination technic An 
other very helpful diagno lie aid is to sucecs ivcly inject wath 
i)er cent novocain the nerve n>ots which supplv the lunibo 
sacral and the sacro line rc„«>ns 1 his procedure is based on the 
established fact thit scjitic radiation of pam occurs lollowing 
abnormal lumbosacril mechanics ind al o frtm sacroiliac ar 
thntis ami strain Ihe proof of ucccssful nerve root injection 
IS confirmed by mcsthesia over its imniiheral di tnbulion 
After the injection the cxvmination is repeated and if the pre 
vious sy mptoms arc less markcfl — or as mav be the ca c entirely 
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absent — we ha\t evidence that the anesthetized nerve roots are 
the source of the sj’mptoms For example relief following block 
ing of the fifth lumbar and first sacral roots — points to the lumbo 
sacral junction as the causative area While if blocking the sec 
ond sacral nervt lessens discomfort and successive similar injec 
tion of the first sacral gives relief the sacro iliac joint is the 
source Obviously in a given case all these nerv e roots either 
singly or m pairs should be injected on different da>s to com 
plete a. careful differential study 

The (hagnosis m these patients with low back pain ev entualK 
depends to a considerable degree upon the x ray examination 
It IS therefore most essential that satisfactor> views be ob 
tamed In this dime the following films are taken m each in 
stance centering on the fifth lumbar vertebra An anterior 
posterior stereoscopic a lateral and a 45 degree angle The 
latter film is of particular benefit m revealing the joint relation 
ship between the fifth lumbar and ftret sacral vertebra This 
plate will also dearly define the relationship of the fifth lumbar 
transv erse processes to the lateral sacral mas» 

Treatment —In patients with spond> lolisthesis repeated at 
tempts to give relief by conservative measures have not been 
successful I believe there is onh one adequate treatment 
namel> a fusion operation which usuallj includes the fourtli 
and iifth lumbar and first sacral vertebiai The Hibbs" technic 
IS m my opimon the best anatomic and phj lologic procedure 
to obtain arthrodesis 

Cases Presenting Sacrah ation — Ihe choice of treatment dt 
pends upon sev eral factors The more important are the dur i 
tion and severit> of svmptoms and the degree of sacrih/ilion 
In milder cases conservative treatment often ma> relieve the 
symptoms This consists of such measures as posture correc 
tion low back belts or braces massage and e\tra<5e 

Not mfrequentlj after a penod of comparative freedom the 
patient ma^ senouslj injure the back and then sv mptoms recur 
and conserv ativ e treatment fails to return the patient to a 
normal active life In such cases operative measure ma\ well 
be indicated Some surgeons prefer to remove tlie Iran ver c 
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process and report marked relief bj this technic Personall) I 
fa\or fusion of the fifth lumbar ind the first sacral tertebra 
Such a procedure stibihzcs the trans\crse process ind also 
places at rest the unstable articular facets so often een in cases 
of sacralization 

Inowi/ifs of irlictiiar Protnscs Bctu.ctn llie Ftflh f utnbar and 
First Sacral 1 crlebrec ~-lu these patients there 1 an e%cn nider 
\anation in the clinical picture Conser\ali\c mea urcs a 
noted abo\e should alwa\s be attempted first In man> in 
stance cxcrciseb dc ipntd to dc\ctop the back muscle and to 
maintain a correct po tore arc all that is necc ar\ Particular 
emphasis should be laid on development of the gluteal muscu 
laiure B> proper function of this group the fonvard peUic 
tilt and mcreiscd lumbar lordo 1 with con cquent hollow 
back deformttv can be overcome 

Occa ionall> these corrective measures bring about onlv a 
temporarj improvement Such a patient commonlv pre ents a 
long hislorv of progrcs ivclv increasing frequena nnd vevcntv 
of attacks and x xaj examination reveals svmmctiic atticula 
tions with rotarv movement and sacral erosion — that 1 an un 
stable tilth lumbar vertebra Often with such a hi tor) and 
clinical nndings but parucularlv when there i associated shear 
mg strain from an abnormallv acute lumbo acral an^le I believe 
a fusion of the lifth lumbar to the first sacral vertebra offers the 
best treatment 
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The etiology of postoperatu e edema is often obscure A 
careful in\ estigation as to the \arious factors that mav produce 
edema will often clarifv the situation but frequently there ma> 
be one or more contributor) causes present so that the clinical 
picture ma> be confused Treatment thus becomes empirical m 
man> cases 

The benefit den\ed from large amounts of fluids is so great 
that its administration should not be discouraged In certain 
instances however extensive edema has apparently resulted 
from forcing fluids without an> other obvious cause being pres 
ent The clinical ditferentiation of the various tvpes will be 
presented and their treatment discussed 

(a) When edema of the legs is the result of a m}ocardial in 
sufficienc) a definite diagnosis should be made onlj in presence 
of the clear (ut signs i e orthopnea congested nerk v eins and 
enlarged livtr In extreme cases dvspnea ma) be present it 
rest but rarel) c> anosis In our experience uncomplicated con 
gestiv e heart failure after operation is v ery rare I ostoperativ e 
infection more commonl) oJ the pulmonar> type is presumabl) 
a precipitating factor ll the infection can be ov ercome the prog 
nosis IS usuall) good for the immediate future Treatment should 
be the limit ition of fluids digitalis and later diuretics should be 
given if needed Intravenous or intramuscular injection of 
digitalis IS indicated m auricular fibrillation if distress is acute 
otherwise oral administration is sitisfactorj The equivalent 
of 10 to 15 grams of anj reliable mtravenous digitalis prepara 
tion can be administered m two doses at six hour intervals 
Bv far the best oral diuretic in our experience has been theocin 
IV en m o 10 or 15 gram doses This ma> be rep.ated dail> if 
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no unpleasant s\mptoms appear We hive found sal)rgan to be 
the safest and least toxic of the intravenous mercunal prepa 
rations Care should be taken not to allow the latter dru to 
get outside the v cm as i senous slough mav dev clop 

(b) \cute nephritis with edema is i rare po toperatue oc 
currcncc Ldema here of course is casilv distinguished from 
other forms b\ it location and h) the evidence of acute neph 
ntis m the urint examination More commonlv a latent chrome 
nephriti ma\ become apparent as the result of postoperative 
infection If not a soiiatcd with nitrogen retention in the blood 
diuretic mav be u cd cautiouslv in ca e the restriction of fluid 
and diet do not relieve the c<lcma 

(r) The part the heart and kidnevs plav m h>pcrtcnsive and 
artcrio clcrotie patients who develop edema i often difiicult to 
determine \t time there is no definite evidence of failure and 
the kidncv te t arc often within normal limits Usuallj these 
patient are ner lift) vearsof age All one can sav is that these 
patient are unable to eliminate the Iar),c quantities of fluid ad 
mini tered It i possible that salt retention pla\s a part If 
3000 e c of n rmal almc olution arc given dail) for two or 
three (lav after operation the intake of salt approachc 30 to 
4(1 gm dailv With the additional burden of infection in 
manv it the e pitients the kidnev function i undoubtcdlv im 
paired in pite of the fact that chmcall) the functional tests are 
inconclusive Limitation of fluids wiH often be suflicient to re 
duce the edema but diuretics have been nccc '<irv in some ca c 
((i) There i a group of patients who have rather severe 
anemia at the time of operation cither due to their di ea c— such 
as malignanc) or possiblj due to preoperative starvation that 
develop edema postoperativcJv At times a definite hi torv of 
food deficienc) is obtainable cspcciall) in the animal proteins 
These patients ma) hav c a moderate grade of generalized edema 
which cannot be accounted for m the heart or kidnc)& Thi 
group will often be benefit d bj a liberal diet as soon after op 
cration as possible and particular attention must be paid to the 
ingestion of a large quantitv of animal protein Improv ement i 
frequentlv hastened if liver and iron arc added to the diet The 
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edema ma\ disappear rather rapidh but the anemia imj)ro\es 
much more slowh 

(c) Mas i\e edema of one or both legs occurs at lime This 
ma^ be due to phlebitis thrombosis or compression of the \eins 
b\ ncM growths The degree extent duration and progno is 
depend upon the process The mo t exten i\e edema which at 
times max •seem hopele x\iU often di appear without treatment 
while on the other hand the slight ones max persist indefinitelx 
Treatment is palliatixe 

Summary — Postoperative edema occurs frequentlx but onlv 
occasionallx is due to frank mxocardial or renal insufBciencx un 
less there is a superunposed infection WTien failure appear 
treatment directed toward the heart and kidne) is often ef 
ficaaous In a large number of ca es the cau e of edema is not 
clear as there max be manx factors mxolxed which confute the 
clinical picture The excessixe administration of fluid and salt 
solution max be associated with thi phenomenon The fluid 
intake should be limited and diuretics gix cn if necessarx Anemia 
at times appears to be related to po toperatixe edemi \ enou 
obstruction at time causes edema which max persist or max dis 
appear spontaneouslx 

Conclusion — Infection appatentlx plax the major role in 
precipitating po toperatixe edema Exce ixe administration of 
fluid and “salt solution max be followed bx edema with or wnth 
out infection 
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Ftl b hlf!tv>gp]m 
ry b y 542 

t t 1 f How g t pe 
t ^ I 8S0 

P I Jit tm t y 6>5 
t g ! g t J ip < 481 
t h SKDpl g 1 ill 


FI d g b f P 
D 137 1377 

F d p fi d>n m 


Foot e t so p ly of f II g 
J t f Ieoh If sc t ca 
Ot 1057 

F f \\ tt I w h nu th gh 

Ol 1013 

F rm both bo mpo d f c 
t O I 10S9 

r g body I m g pe 
ft d b cess f mat 

01 1169 

h t po d m b I t 

ff gm t Ot 1074 
prmrycl fuud 0 1 
1073 

m tat sal pc J ct by n 
th Ugh b ad I d d 
tal d k O t 1087 
f f compo d ommm t d 
t k eej t f m d t 
I Cl. 0 f 1053 
pi t d 0(1 108 
f fo compo d both bo 
ext 1089 
fhp Fb 2s 

( b m compo d co m 
t 0 to cllww 10 t t t 
me t fi e d > ft r 0 / 1091 
h ft compo d fix d by t c 
t Or 1090 

f I g CO po d comm ted t 
kJ w th ga ga gr 
Ol 1082 

d bl plat d 0 r 107 
g! hxat 0 by t ct 0 
Ol 1081 

(h to ni «cf t d 
pi t I 0 1 10 9 
of k f f mu F 6 25 
pc pc at F 5 

\\h tm 5 eco tru l p 
t f F 6 26 35 
patl I g f h m ru y « 635 
<1 flF t«ld g y 636 

CO tm t ft f II w g 

u on fic Ap I 2 i 

I <1 f k f f m ip I 
273 

bo g aft F 5 29 

peg y 619 

ca JJu t t g Ip / 281 
292 

ca ip I 274 
d fi t n ip / 274 

deal f p t 
ft Ap I 280 
mdfidD kttp t 
f Feb 33 
t tm nt Ap I 77 
I Ap I 279 
p phyl Ap I 277 
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InguitiAl ab'«cc5 co iplcatng anal 
fi u e Feb 2^9 

hernia comb ned ol 1 que art 1 tran 
\er'>c km inci ion in l»g 809 
repair of Dec 143 
di posal of sac Dec 1439 
exposure of sac Dec 143/ 
living fasc al sutures D« 1441 
repair of canal Dec 1439 
Injection treatment of xi icose \e ns I 
ascend ng pen cnitisafter | 
Dec 1449 

conipl cation following 
Dec 1445 

mmediatc g n nl rc ct on 
Dee 1446 

local reaction Dec 1446 
1 te t general r action Dec 
1448 

local react on Dec 1448 
marked mflammat on after 
Dec 1448 


I 0 ghs and ulcc $ after 
Dec 1449 

Interlobar empvcna torn It ife 
ound Ap I 435 

Int tmal fistula f llo g colon op 
eration A g 880 
ob tn ct 0 acute Fb 211 


follow ng append ctom Feb 
211 


following Webst Daldv ope a 
t on fo ret over on Feb 203 
Intracardiac j ction of cp phr n 
in cardiac s\ cope Dec 1341 
Intra ranial chole teat ma Jun 769 
operat on gum acacia ct ate I 

blood sequ ncc dur ng 8^* 

Intrana 1 t ucture development 
of at variou tage Oct 1295 
Intratracheal ane th at Ma>o 
Cine Feb 118 ii g 946 
Int avenous adminitraton of ^ i 
acacia citrat d I lood equenc dur 
ing tr c anial operat n Aug 
841 

lod n in act no nv c t c abdom n 1 
nuses Feb 72 
1 go ter th ap> J ill 


JvcKSON theo > of fu ct onal au 
of pul ion di t cula of csopl agu 
F tie 5(6 518 

Jac beu metho I of p cumol> s 
April 457 

Jaund cc c tar I I chol "K ' > 

d ffe c t t n Oci 1028 


Ja bone graft to Ap il 3^1 
central fibroma of Ip il 32a 
lo cr adamint oma of surgical 
diatl er ij in Feb 80 
Jejunal obstruction follov 1 g gastro 
entcrostomv for duodenal ulcer 
Oct 1133 

ulcer after re ect on Feb 21 2’ 
postoperative Oct 1064 
Jejunostom) forrecurri g peptic ulcer 
follov ang partial gastrectomy Feb 
■>3 

Jonts multiple ankvlosi of with 
clronic mf ct ous arthr ti Feb 
42 

sac o I ac I inu ual evammation 
of dm cal appl cat on Jii e 
649 

Jug lar arte o enous common ca 
i t on left c otid Dec 1453 


KlDM.\ adenocarcinoma of cvic of 
225 cases Feb 151 
cal cs large stones in Feb 186 
cortical abscess of Aug SOI 
d seas diag s of dilTcre t al b> 
modern technic Ji tie 574 
importance of mo Jem technic 
in June 573 

incomplete p cl m nar> lead ng 
to compi cation J e 57/ 
over ealous m d cal int vention 
m case illustrating Jt e 579 
elT ct of Ikah t eatn ent of peptic 
ulcer upon De 1419 
h>pemeph on a of re\ of 225 
cases Feb 151 

pelvis la ge sto e m Feb 186 
pap llar> ep ihelioma f method 
of metasta s Aug 853 
pap lloma of Feb 11 
pr ma y squamous cell cp tl ch 
oma of rev v of 23 cases 
Feb 156 

resection of \ ith re mplantat on 
of u etcr for hydro ephro s 
Feb 176 

com of rev e of 10 c se Feb 
153 

up r umcrarv fu cd Dec 1471 
tul cre lo of Feb 161 
h m tu a m Ip il 449 
t no of h tur i Ipnl 44/ 
n al g t cl f cat on Feb 
J4> 

in hildrin re icw of 13 case 
154 

re lew f 271 Mayo Cl n c 
a I b 149 
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K j nt t -ocart I R s loose 
bod Jp / 415 
osteoch ! m t f \pnt 424 

I f wo nd t 1 b mm 
f m ip / 435 
I pff cell Fh 

gr ph t spc n t t f i 65 

L\R\ GE\L parah ft r btot Ij 
th\ do t mi f h\ne thir d 
m De 13^5 

Lan gect m e t c p th 1 ma 
fl yn Feb 84 

Lary p thel m f t s 
I ryng t my f ^ 4 84 
fib ma f P 6 82 
L. s R t f II R pc at n 
f p pt c 1 0« 10 1 

Leg m c I f ped 1 p aft f 

A g 933 

ft f compo d comm 

t j t kl th ga 
g gr 0 < 103 

1 bl pi t d 0 1 10 
gf but { y tat 
0 l 1081 

« th to sci t n I n 
pi t ! 0 t 10 9 
h bd my na f 0 1 

1257 

Lg t f tf I y 1 pe 
th J pol D 1345 
I mb p th I m f I g 811 
I ng I th} Jgl <3 De 1355 
L f cl sc 1 mph g o doth I 
ma of Ip f 3 9 
ppe a 1 port f ov> reco 
tru t f f II B cp 
th I m f 5 7 
lymph f 0 t 1 29 

I I I I J t n p gT f b 
1 h_ bsc f !l d by Ip I 


467 
L f m f col 
f floo f 
1 dlT c 
Lth bl ' 


1 g 89$ 
th de 1 y I 
t t Fb 9i 


cell K piT f 4 frl 
ph R \t P 6 63 
e ph t op t t f I 

65 

t Fb 63 
t II t P 4 64 

t f I d d B bd r 
I t Fb 199 

m It 1 cul F b 196 
m It pi F b 19 

p t P 4 191 

w f 24 sc P 4 19 


L -e cy t of t t F 4 191 
I pie F 4 195 
ympt mpotl b Feb 192 
polv y t 1 «e sc F 4 191 192 
m Iff om d R t t 

Feb 58 

Lot«ct my ca t ry a d ph cec 
tomy bsc f 1 ngr dp / 
461 

f p mary ca c oma f 1 g 
J SSI 

Local esth at My Cl c 

Feb 115 1 g 942 
ft II ct my d g 883 
h t c II f F4 120 

Lo gbo sa Com. f d es It of 
I eaten nt J 583 
1.0 Rt d 1 s pe wo d 

f Ip / 3b 

Loose bod tcocart I g 
k ee] t If / 415 
Low La k pa f 1 mbovi al 
m 1> D e USl 
d B Ve 1486 

t tm t P e 1487 

L bo<- c I a m. I I I k pa 
f De 1481 

d gn D 1486 

I t t t Z> 1487 

I g b cc f b cl I fi t la f 1 
‘ 1 u B / e 545 

ph ccci my I t y 1 bee 

t y n ip / 461 
ca JU of n rj / beet m 
fry 551 

tuber I f F4 13S «« aI»o 

T b I p Im y 

Lymph 1 ccr cal case » 

t lie I of F 4 10 
If ca cer th 

b c Ic- t y 687 69 

Ly pi a B nd th 1 om. f I p a d 
sc Ip i 3 9 

fy pha g nu of a 11 Ol 1229 
r ppc Ip Ot 1229 

M cROPii G yst F 4 6.1 

'MI Lo ca 1 1 g tra pi t t 
Ip / 331 

Mai 1 n cacodyl t m 

1 I I pa h f II S Ot 

10 7 

M t d h 1 st t a f y« 

M tt ssed pe t 1 t ep 
ga t CO D c 1403 

M 11 ry g ght t n 

, F4 10 

M a u f th t 
F4 113 1 ? 941 
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Ma>os operation for umbilical hernia 1 
Aug 990 ! 

Mectvcl s diverticulum Feh 126 
Medulloblastoma m dcerebellar in 
children Oct 1156 

Megacolon secondary to carcinoma of 
sigmoid Aug 861 
Meg im Oct 1281 
Meningioma of spinal cord with extra 
dural spread Aug 982 
Meningocele Feb 219 
Me ente ic adeniti acute s mulating 
appiendicitis Oct 1195 
Metastasis of papillary ep thelioma of 
enalpelvi Aug 853 
Metatarsal fractures open reduction 
by ncis on through abraded and de 
\it li ed k n Oct 1087 
Midcerebella tumors in children Oct 
1155 

M ddl car cboJesteatoroa cJ J .w 
771 

asal tu b nal abno mality a I 
ment cau ed by 0 i 
1273 

asthma due to 0 i 1288 
las ihcat on Oct 1278 
complete \t pat n Oct 
1293 

h y f er due to Oct 
1291 


headache lue to Oct 1280 
hered ty 0 t 1292 
mgranedueto Ol 1281 
nasal neuro e due t O I 
1288 

0 ena due to Oct 1291 
type regarded as noxou 
Ot 1276 

urticar a due to Oct 1287 
ve t go due to Oct 1288 

M gra n Oct 1281 
due to m ddle na al turb nal abnor 
m lity Oct 1281 
etiologv 0 t 1281 
pathology Oct 1283 
sympt ms Oct 1282 

M kul c part al colectomv by mul 
tipl stage xtrap ton al method 
June 733 

Mixed tumor of 1 ft ubma Hary 
gland Feb 104 

Mouth cav ty car ma w thi 
June 67 

flo r de mo d c> t f F b 89 

d ffercnti 1 di gn reb 

91 

Mucou cy t of doo of noutl dc 
mold yst ad d fl r t ati 
Feb 91 


Multiple carcinomata m aberrant 
b east ti sue April 333 
tumors of neck face and trunk 
Oct 1262 

Alurphj button in stomach for seven 
years destruction of June 765 
Alusdes of leg rhabdomyoma of 
Oct 1257 

of tl g1 spindle cel) ssreoma of 
Oct 1254 

rectu hematoma of Oct 1016 
keletal rhabdomyoma of Oct 
1261 

arcoma of Oct 1261 
Musculo p al paraly is follow ng so 
dium cacodylate m malar a Oct 
1057 

Myefomcningocele Feb 219 
Myositi o sifican mulating pen 
osteal ostcoge ic arcoma June 
606 

MjKcdenia after subtot I thy oid c 
tomy for hv p thyroidism Pee 


Nail hy te cl 0 I 1284 
Narcot p 1 m na y n p nal anes 
thcsia Dec 13/2 
N al n u o e 0 t 1289 

due to m ddle tu bi al ab rmal 
I tv Ot P88 
I cc tr ct on pa ti 1 Aug 9'’3 
I st ct re d lopm nt of at van 
' ou t ge O t 1295 

turb nal ab rmal ty a Iments 
cau d by Oct P?? 

I Neck mult pie tumor of Oct 1’’62 
iNerossof bnneyea fte m 
pyema ith re ct Ju e i75 
N edl hoit f lo al nesth a 
Fb 120 

Neopla m ^ Tt or 
N phr t supn rat o t cat 4 
801 

Ner e ph me a ml on of f r t b 
culo of lungs Jun 56’ 
t st for /dent fying at op at n 
Oa IDS4 

Neurasthen c head che b lat ral 
Oct 1284 

Neurocytoma of adr al land Oct 
1265 

Neuro es na al 0 t 1’89 

die tom ddl tub al abnor nl 
ty Oei 1288 

N pp e I agtt d sea e of and a Jeno 
ca c o i of brea t li/g 951 
N tr u o 1 thesa at Mavo 
I Cine f 6 11/ Uig 948 


No d I p Kmph t I th I 
ma f Ap I 329 
c 1 1 g tra pi 1 1 >/ 32 

r CO t t f pa t J 1 g 
9 3 

uppc 1 p d cco tut { M 


Obst lctio leoc cal <9 t 11 S 
t tn I a t /"i 211 

f 11 w appe tl t > Feb 
207 

f II w g \\ b t B Idj pc a 


f ppc po t f r > t t 
Fb 167 

pyl J e 783 

Occ p t I bo 83 c nu f d 
it ft tm nt 600 

0 1 h d h O / 1 86 

0 1 th col th t M > 

Cl fi 117 1 g 9^S 

0 c 1 ca t be. ped I e ft 

f ra bd m f d g 936 
Ost t Ab \ t c p th 1 c 
f t e I iM d I fl r I 
to/ 637 

0 t ca 1 1 g loo bod 
Ij i t ip / 413 
0 t h d m ff Fb A7 
0 tea h d mat f (. ■ t 

Ap I 424 

0 tcog 8. m Pf I 


fl fch m d 

h Id f / 

f 1 g bo 
t tm t / 
f t h O / 1 01 

p th I f c 


It?/ 606 
f P( th d f I ft f b 
I it! go too 


f f m q t t > thr g1 
pi f lag 929 

t m f I ft t h Ih o t 
a f II w g / i. 39 
d I d fleet If t f t 


O Jit m ih J f p t g c 
d nt 1 ul«t t t f oth gase 

f f 6 118 

po t pc t adm n t t 

p phjl g t p Im 
rj c mpl cat Feb 13 
s be t II Iv /■ 6 J 7 
O 2 a d t ddl n s. t t b I 
I rm-ltj or 1291 


P c T s d scase f ppl d I 

ca mafbatde9oI 
f V tl soc t d » th ca f 
n t t / 713 714 

P b k I H f m I mbo^c 1 
m Ij O 1481 
d g DC I486 

t t to 148 

cut pa 1 1 / e 48 

ho d d I Ice Of 1143 

P n s c nu f / f 659 

t I d m d f if S37 
P t bstru tio f b I -d t 
ch I doch d od o»t m> f r If 
9 1 

P t t t / 43 

cl cal pcct / e 747 

PR / <52 

t t t / f 751 

I p II r> P tb I m. f 1 pc! 

Fb 15? 

m th d f m t t 1 g 
853 

P p 11 f b! id 3 n 0 
f Ipel Fb 11 
P p II nut poljps 9^ b^i d 
/ 6 109 

I ad d 1 h ght 0 r 1013 

f jIj t so { { ot { II s 

J Ct of Icoh If sc t c 
Of 1057 

1 O 8 * fl bt t I thjr d 

t m> f hjpe tl > id D 

1325 

lo p 1 f II » ng sod m 
c dyl t nul la O t 1057 

P m t t f II sej col gc p 
e t Of 1101 
P I t t d 1 pm t [ 
t t g 0 f 1295 

P tdt Of 1268 
P 1 1 cut ft pe t f 
d d II Ol 1142 

f II g col pe t if 


P d I g aft f 
1 i 933 
f m bd 
1 e 936 


41 

Ot c ch 1 


f I 8 J 
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PeUic per ton ij after gj-nccolotnc 
operators Oct 1101 
PeKiol thotomt a d iiretcrol thotom> 
done imultmcousl) Itg 911 
Peh renal large stones in Feb 186 
pap Ibrj epithel oma of method 
of metastasis Aug Sa3 
papilloma of Feb 11 
primary squamous cell epithcli 
oma of Feb laa 
resection of t th re mpKntation 
of u eter for htdroneoh o 1 

Feb 1 6 

Pent amputat on of n pscudoher 
maphrod t mu la cul nu 

Jt ne 540 

and scrotum atml on of sL n of 
Ik? 993 

Pennington theory of anal fi sure 
Feb n-i 

Pept c ulct alkali t catment effect 
of upon Ldn > Dec 1419 
et ologt 0 I 1060 
ga t Q nt ostom> fo Oct 106'’ 
techn c 0 t 1068 
opc at n for east oieiunal ulce 
folio i g Oct 1063 
part al gast ectomy ( Oct 1063 
compi cat on f llo mg Oct 
1067 

techn c Oct 10 0 
post perat c gastric t-wage tn 
Oct 1071 

treatment Oct 10 0 
recu r ng f Hot ng p rt al gas 
trectomi )eju ostomj (o 
Feb 23 

folk) mg repeated pa tt 1 ga 
t ectomr Feb 21 
relat on hip of p>lor c sphincter 
to Oct 1003 

remo alof ntenorh Ifofpylorc 
ph ncter for Oct 1007 
t ealment Oct 1059 
t>pcsof peration Oct 1061 
Perfo ated d ode al ulce Oct 1139 
1146 ^ ^ 

Perforat on of ilcum bi f regn boa> 
ivith absce fo mation Oct 1169 
Pericarditis pur lent tl emp>craa 

ofrghtthoa J pi ural eff on 

in left Feb lH 

Per osteal 0 tcogt c i o a %o 

St 0 he s m lut ng 

Juue 606 

of lo g bo n 1 It I 
treatment J i‘e 3S3 
Pe iph ral blood ff t of po tojKi 
t \e n)cctionsof gl co i I •<> I 
chio In I Kg 9 0 


Peritoneal suture nnttrc"<d in ep 
gastric inci ion Pec 1403 
1 ntonit s acute folio ngMilnti m 
child Oct 119 

follonan opc ation on colon iue 
StS 

peinc after g> n -coloc c operat ons 
Oct 1101 

pre\-ention of b> preoperatn-e ad 
m n tration of ancci e of colon 
bacilli and streptococci I tg S 7 
Pc uemt ascend g afte injection 
treatment of \-arico c \ ns Dec 
1449 

Pernicious anema and \ophthal jic 
go ter Dec 1363 

Phagocjtc cell of li er grapl ite 
suspens on test Ff6 65 
of ma imal an li t Feb 63 
Pli rango^soph seal datrtCHlum 
Feb 123 lig 03 
iPhtncnerva. aaul on of for tuber 
culos of lungs Jt e 563 
I te t fo idcnlifv gat operat oi 
' Oct 1054 

Phren ccctom> a 1 cautc > lo\)cctom) 
in abscess of lung ipnl 461 
Ph e ICO '(c 5 m p 1 10 tar> t ib r 

culos Ip / 311 Oct 1052 
Pbr n cotoms f r pulmonan tulier 
culo 8 Feb 139 141 Oct 1047 
Ph>-s othc ap> po toperain e for r 
thropla tj Feb 45 
Pjlonid I c\ ti and fistvd"e tt atm it 
Jun 605 

Pleu al eflu n n left tho at % t! 
npjcniaof iglit s de a 1 pu ul nt 
pet ca d tl F«6 133 
Pneumoljsi in j ulmon j tuber 
culos s Ap 1/ 455 

Pneumonia folio g colon opera 
tions Aug 882 

postoper tl c pro ent on an I 
treatment of by a 1mm t ati n 
ofo >ge Feb 13 
Pneu lotl orax a t fic al po t mcou 
progre i e pneu lotio axfolloi 
mg Oct 1055 
from asp rat on ip tl 431 
spontaneous j r gr i f llo i g 
a tificial I umotlorax Oct 

1055 

Poll fc cell n of t mach ga tr 
} 1 nal ul cr after feb 21 22 
lolial mi nnapt 1 « ^0^ 

I ol>c\ tl d 'ca c of hie r" 

loKpof ni I ucanl Iff ta 

t 0 Feb 38 
f c I n 1 ^01 
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Polyp f fern d Feb 106 
d nut F b 108 
p p Horn t F b 109 
t pe t 1 gtn d t m\ f 
Fb 109 111 

:l\\thca__mt h E 


J 


787 


hjnc th> d I 


> 


i ol po J f 
P IyT>o f 1 
1 pi teal 


69 


bd ( 


I g 90S 
1 g 904 
f t d 0/ 1171 


t 


Feb 


of >g p 
phyl ag t p I ry c 
pi cat Feb 13 
hi git Ol lO’S 
C mpl t fc 1 O ^ £ 


1 ry t be I t pi ! 

th pi t> Ol 1235 
ph -c ip I 311 

Ol 105’ 

ph t m> f O I 1047 
P ly ip I 455 

git tm t ; 307 
th pi ty I ph t my 

Fb 138 

1 IT t f po t pc t J 

f gl se d sod m chi d 
1 « 9 0 

I (1 t eul f -oph gu F b 
12 

J Iwso theory Ju 516 


875 


1489 

t Icc 0 f 1063 
1403 

1 p I 


E ' % 

I f II w 
g 873 
J J 11 Ol 1064 
phy th pv f th pi ty 

A 6 45 

P tp m p) jn .4p / 431 
P b. I t h I t d f t f 

1 M b k p f m D 1483 

P t t ca c m f / e 12 

Ol 1217 

I g t d f k II -oc I d 
th J 713 14 
725 


t I 


f J 


- S J 
It p c fi d 
4 g 831 
I I pp I t 

Ip I 367 

I d I ph d t 

1 J 535 
P Im y b 


t fly dm t 
t f >g A 6 13 

■)y b ut dm t 

t f yg F6 17 

f 11 w g I pc 

1 g 8<!1 
1 A 6 138 

d t d J g I d t 

1 t m i Ol 1{M3 

f 1 ft ph n f 
563 


I yel ph t 

t 1 g 
Pyl bst 
ph cte a 


h If 
0 i 
P t pept 


Ol 


1003 

u 1 c d c 0 I 1060 

P) ph cal I h m t 
Ap I 451 

I ft >Mh d bl t 1 
c m f ght II f 11 dd 
Fb 187 


R«ct L d (I t d f ty f t 
d t f 11 V. g t« 

> It 41 

Pit r bl id 

J 722 

P d th py f e d th 1 m f f 
in f 6 53 54 
Rad m s. f ] g bo 

J e 613 

tm t f h g m 

d It f 6 8 

K d CO f d It f 

t t t y 598 
L I f fl { m th d m 1 
y t d dff t t /■ 6 91 
K t I th Ow th y t h 
J 506 

polyp w tl m t 1 g 

/ 787 

hvpc thy d n t > 

I t y 790 

* t gm d t 1 blood pply f 
1 g 957 

1 t vag 1 fi t 1 g t 1 Ap I 
481 
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Rectum arterial blood suonK of 
iug 95/ 

Rectus muscle licnntoraaof (kt 1016 
RegionaHne fhes 1 Pfc JJS7 
Renal Sgc Kidne\ 

Resection of sto nach Polj a tistro 
jejunal ulcer after Feb 21 2"> 
succes ful in carcinom i \ ith pan 
ccaticin oRement heh \ 

Re p atorv leprt son treatment n 
spinal anc th a Dec 15/4 
Resu citation cardiac Auf 823 
Retention c>sts of liter hb 191 
Reticulo cn/lotfiel al ) tern Feb 63 
Retractor anal heb 245 
Retrolar>ngpal sup no th ro )|oles 
/ gat on Dec 1145 
Retro\er 0 of uteis ^\tl t 
Hal Ij opc atm for fibro 
mtonnlous uterus folio 
ng /" 5 ’0/ 

i Ue t nil ol St uct o foHo\ 
ng F 01 

Rhabdomtomt of iiu cl s of leg Ot 
P5/ 

of kel tal mu cle Ot 1’61 
Rh n t atroph c due to m I fie nasal 
tu b nal al orn 1 t> 0 I 1291 
Rib necro of nncNe aft cm 
p> ma th ect o Jt le 7/5 
Rel 1 trun J tte 491 

anc tht 1 op atio J e 
506 

od n ther py J in 511 
Right duodenal hr 0 t 1013 
R gid t\ in hro c duod al ulcc 
Oct 1144 

Roux a a t m 1 lejun 1 ulc 
Feb 22 

Ruptu e f liladd r e t treat 
i nt foUo ni, n 1 op 

trat on fo uct k 1 (xh c 
T laxat on Ip f 0 

of q ad p t i ^ 

of ,[ on 1 1 I »/ ' 

subcut n u 1 vJ ‘ * 


ip / i 0 
ip I 35! 
ipr f 50 
ip I 3>5 
Ot nsi 

, pe t Mt lib 

y' Ot 


Us 


ta If 
cl 1 


t \p 

{ \p I 


Rupture I appendix acute nte tmal 
obstruct on a soented i th ipnl 
48 


StCKOiLivc joints bimanual evam 
mat on clinical appi cation of 
Jun 649 

Silnary calculi in right submaxillarj 
glatul Feb 99 
colic Feb 102 

gland mivt f tumor of F / tOS 
Oct n68 

subm xillarj calculus of duct of 
Jtte Tal 

Sarcoma of chest w 11 Ji e 81 
of f mur June 5^4 58/ 591 59’ 
594 595 596 602 
of fibuh Jt ne 585 60’ 
of k. ditc> re\ en of lO ca c F b 
153 

of long bon n I re ult of treat 
ment Jtre a83 
n ed to\i s of e } peh d 
Bac llu proJ go u n 610 
adiation in J 1 le 613 
tr atme f Jt ne 612 
of occ p lal bo e Ju e 600 
of ad u Jt ne 595 
of skeletal muscle Oct 1^61 
ofthgh Oct 1254 
of tib Ji e 583 589 50 60’ 

609 

o t ogen o uppu ati e inf c 
f us o teom>elitis ol fenur 
muhting Ju e Ml 
oflelthumeu d art culat on at 
hould r for J te 5’7 
of t ba O / 1>01 
path Jogc fractu f bon and 
dff entiation Ju e 637 
per osteal ot genic m>o ts os 
s hcans imulat ng Jun 606 
pndi cell of mu cle of th -h 
Oct l’S4 

S cat C3 alcoh 1 ject on f r e 
ten or j al>si of foot folio ng 
Oft 1057 

Scrotum and i avul on of k n of 
A ? 993 

Semk g s cautery Ju 68’ 

bent I tag of anal fis ure heb 
’ 3 ’ 

Seque t ect n> f r o teon >el ti of 
femur 1« g 929 

S u I o gan mbrjo 1 d vtlop 

' n nt y» e 537 

S L headache Ot 1251 

' Sigmo d art r al 1 lood uppl> of 
li/g 9a7 


/ 
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‘'RTtw { far n m / m k t>t iti 
K-conJaryt A g 863 ] 

pol>p { F b 10*^ I 

ad nomat F b lOS i 

pap H mat I 6 m I 

t a pert > {,rw>0 tomyf r 

f b too lit 

S gn 0 scop> } >» r >31 e 

valu ( ! cn f u m n t 

Ijowef pat> ? gi J 673 

Ssrolt ) tnpcinJ f 
PoIm f gmo I F fr 10> 111 

t h c fb m 

Sj ca t ipnl 400 
i;cr rt Af> 
per 01 Ap I 401 
ph n p ta} I B sch ) il 
393 

ne } p tud a3 d f 

Apr I SOS 

S Worn ) <5 0 t et 

my F b ft 
Jpfu IwJ n r& 72 
po tope al \e F h 69 
<1 i « u d f d gno Xp I 

m 

mft ms ip t 401 
t tir nt At I 404 
SJi )te I m -<4 habdoms m o> 
0/16] 

nu ( Ol }76t 

SK n r t Oft ( ng al 

le 1 g b07 
f p 1 »c t oi f 
4 g f)j\ 

SKllIgt d'fsc { *r id 


iSfhn t f p>!or nt or h l( 

m al f f f pt c ulcer O i 

loor 

e> t ft h p to pent c «!c r O t 
1005 

Sph ftclerot tnt s ><iit fo 

a I tj Fffc 240 
Sp» rt a« J J u! f f r 
(is. Ffb 239 
•iprt 6f<J Fb 219 

c nf a tJjat 0 s t one i o 
Ffh 222 

h) J £W ph 5« w !h ;=• 6 20 

JO’S (n k pa (r D (483 
I tm nt pe t « f J 325 22 
po toper t t r 6 2 6 228 
P rope t t F b 221 
^pi I th a (3 r 122S Pe 1390 
trtyraJ />r c cl g lug 342 


f e 14'i'l 
Sod m m t I 
list 
d>l f 

r ( 1 K 

1039 

hi dad g!u o 
n t o (ft 
A g 9(i> 


\ 13 muse fo- 
f Hem 2 O t 


ompMc t ’»■ tch ftg D e 1375 
pfuM c f A ( 942 
prljTuayt P 552 
r ph n D 1576 

g» ftRolflo } Xif 1373 J377 
pi ga thsart 1572 

po » 6 ri r p ne st Pe 
15 5 

plm rRi) etc P t 15 2 
r pa at Oft of pat wt P 1371 
^lectt [r k Pf 137) 
t ch Ol 1225 
tr tm t t i p ato d 
prt; 0 Pe UT4 
av 1 r d p ess not P 1369 
co-o d I ftg t Im t 
Pf 1327 

iy t atment 27 f 13 4 
okI mt e oma of m th e tra 
I Ip d ttf M2 
St ndl cell s. ma of m «cl ( 
ih gf> O ( 1 54 


( ph J^hthal 10*1 e( | 
f ii w c ad t t n 


1 Ay m to f c b«d>) , 
d t d f t vl g 854 
f too I i s S29 
ff 1 t ? 851 


ympt m Ap I 350 
tampo J n Ap I 3.55 
tr tm t tp if 55 
c k I ip t 356 
l>p Ip f 4S 
I t Ap I 348 
t m t ptur of 0 t I(5( 
Ac I ope I 0 1 118 
dag Oct 1181 
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Spleen traumat c rupture of postop- 
eratne reactions Oct 1189 
prognosis Oci 1 18S 
Splene tomy m rupture April 3a’ 
Splenorrhaphv in rupture Iprtl 353 
Split \eitebral arches lo^\ back pain 
from Dec 1483 
Spond}IoJ sthesis Dee 1484 
d agnos s Dec 1486 
5>mptoms due to Dee 1484 
traumatic Feb 49 
treatment Dec 1487 
Squamous cell ep thehoma of renal 
pel\ IS rev ev of 23 cases Feb 155 
Stellate cells of liver Feb 64 
Stenosi obi terati e of common 
duct choledochoduodenostoim for 
Apr I 337 

Stomach care noma of d agnos s 
earlj Dec 1411 

sur».ical nd cations n D e I4II 
w thpancreatc nvoKcmcnt sue 
cessful resect on in Feb 1 
destruction of Murphy button n 
after seven years June 765 
hemsng oma of Feb 6 
lesser c r ature ulce of followm" 
gastro-ent r stomy Dec 1425 
esect on PoI>as ga trojejunal 
ulcer aft r Feb 21 22 
ucces ful n ca c n ma V ith pan 
reat c n olve nent F b l 
turn of ben g assoc ated w th 
ma ve gast ic hem r f age Feb 


19 

Stone It commo 
cholangit s 
tion Feb 
cirrhos 9 
Feb 10 
follov C 
Feb '' 
hep t i 
Feb 10 


d t ^ g 915 
nd d fferent a 
10 

nd d Ife ent at on 
cholecv stectomj 
d d ff r nt at on 
1 d ffe en ation 
1 915 

II V gl d Feb 99 
1 913 

I ct l«g 918 j 
I U r t t o Feb \ 


of h I 
Str I 


1 1 i. 918 

II 1 i. ter Dee 

X J r 494 

ad X(0 J e 


lod 1 


Subterom af 1 ursit Oci 110/ 
(liagnosi Oci 1114 
etioiog> Oci 1110 
hi topatholog> Oct 1122 
in both shoulders \ ith symptoms 
in only one Oct 111/ 
nonoperatve treatment Oct 

n2-> 

operative tech ic Oct 1120 
>mptoms Oct 1110 
treatment Oct 1118 
Subcutaneous admi tratio of o\> 
gen postoperative Feb 17 
trau latic rupture of pleen April 
345 

case repwrt April 356 
SubmaxilJary gland duct calculus of 
J le 753 

left adenocarc noma of Feb 104 
r ght sal -arj calcul m Feb 99 
Submental region hemang ma of 
Feb 9a 

Subphrenic absce followed by hp 
odd I lectons p ogre s of Ap I 
467 

Subste nal goiter diagno s Dec 1309 
svmptom Dec 1311 
tho ace tumor and d ff rentia 
tion Dee 1317 

Suction r moval of cauterv moke 
Dee 1459 

Sulphur bod cs ctinonwcot c ab 
dom nal mu t Feb 72 
Super long tudin I s nus v ou ds 
of Ap I 395 

S pe numc ary k dn > f ed Dec 
1471 

Suppu ativc nephnti co t c I lig 
SOI 

thvrod t s Oct 1017 
Su teal di therm> n adam tinoma 
flow rjavv Feb 80 
S ture fasc 11 g in epa of in 
u 1 he n a 27 c 1441 
n rupture of pie Ip it 353 
pcrito e 1 matt s d in ep gt t c 
me on D 1403 
Sjmpathet cobl tona Oct 126a 
Sj cop card ac 1 t acard ac nj c 
tonofepneph ne Dec 1341 
S>phils f bon pathologc f acture 
I a d d fie ent ton Jute 636 
'S ngom>elocel Feb 219 

T\G sc tinel ofanalfiss Fb ’32 
I Tamponade m rupture of pleen 
iprtl 355 

[Tea sof sple n Ap il 348 
I Tenderness n chr c d od n 1 ulce 
I Oct 1144 


J IC all 
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11 1 1 P njft f D 

1467 

T m c 1 1/! / 294 
1 t C h m to c IT cl f If » 

D 1429 

T t y (t 1 1 t ! tbj d t my 
f hype thy d m i) 1322 

Th gh m 1 p 11 c 11 s. com. 
f 0 I 12S4 
sa om f Ot 12S4 

turn f 0 t 1 52 
Th C g ry 0 1 1 35 

tm bat Igi ddf 

f t t D 1317 
Th pi ty t p' J pi 

in > t be c 1 Ot 1235 
p Im ry t b 1 Fb 
139 1* I 30 

Th ght d mpy ma f th 

pJ I ff } ft <J 

p ml t pc d t / J 133 
Thy d De 1304 

Thy d t ry f bt t 1 

thv d t my D 1336 
p bl d g t I f 

bt t 1 thy d t >22 

1334 

gldbegnc ImfJ 49 

1 gu 1 2) 1355 

pol t 1 r> g r pt It 
t D 1345 

t su b t r* 1355 

m ddl 1 1 t I thy d 

i my I> 1335 

Thy d i bt t 1 t 1 f 
bl d g pc th d 

t ry D 1334 
fbl d pply D 1331 

f hype thy dm J ry g I 
p ly h D 1325 

y d m ft D 1319 
pc t t thy dm ft 

D 1322 

t 1 ypc thy d m 

It D 1323 

g d y pt m ft 

D 1319 

t t y ft U 132 

f thy d t y D 

1330 

m ddl tl y 1 D c 1335 

Thy dm t t g Ur 1303 

p fh t D 1303 
pe t t ft bt t 1 th d 

t m f hyp th) d m D 

1322 

Thy d t PP t Of 101 

Tb 1ft tm fwthcyt 

f II w g t my It Fb 


Tba t g m f 0 f 1201 

ma f d It ft tm t 

J 583 519 597 60 609 
sc t he pc 1 cf gr ft f m 

bl m ! 1 g 936 

T b I t be 1 til f pa by 
f It p! t Z) 1461 
T II t y 1 cal th f 
1 f 883 

C t d cat A g 887 
m t d p 1 t 
fp t t /I g KS8 
d cat 1 g 88 
m th d 1 g 889 
pe t g m d 1 g 889 
g 1 P t tig 883 

T IT t f 11 w g dm t t 
f so I m t t d ph Iphth 1 
(G h m t t) V 1429 
hip b t m Ig f 


lfl3 

'^h ^sophg Ifii 1 g tl 

t d t I f soph gu 

Fb 12} 

p t 1 gm 1 t m f 
polyp f g d E 6 109 


111 

t h Fb 111 
pi t 1 1 g t 
ip I 331 
t ip / 3 7 

St c 1 J 


I bo 


663 


1 


b ck p f m 2) 1485 

m t f I f b t 0 1 

1252 

pt f p! Ot 1181 
p g Ot 1188 
tl t f pi Ap I 

345 

p t Ip / 356 
p dyt I th F b 49 
T d I O f 11 8 

g I fib t ! g f t 

. f pt 1 g 931 

T b m thyl 111 th t 

D 1381 138? 

k m Upl t m f 0/ 126 

Ttbdng hlgt Of 
1029 

Tbpd leg ft f bil f 
1 g J 1 936 

T be I t b 1 Til pa by 

felt pi t O 1461 

T b 1 dn f 1 

lymph I f 6 102 

fkd y Fb 161 
h tu ip I 449 
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Tuberculos s pulmonarj peh 138 
ad\anccd carotid jugular end to 
end anr tomo is 1 1 Oct 1043 
avulsion of left phrenic n r\e for 
June 563 

extrapleural thonconlastv in 
Oct 1235 

phrcnico exeresis m \t>nt til 
Oct 1052 

phren cotom^ for Oct 1047 
p eumclj 1 in Xpnl 455 
surgi.^! treatment ipnl 30< 
tho acophstj and phrenicolomv 
m Fb 138 
urinary Feb 161 
Tumors abdominal Ocl 1245 
benign of bladdc and pro tate 
Jtne <02 
ofcolo 893 

of femu Feb 46 
of stomach associated w th m s 
SI e gastr c hemorrhage F b 


c>stc of colon Aug 90S 
desmoid of abdomen Oct 1248 
Ewngs of fibula June 585 
of hum ru Ju e S92 
n r ght max llary r g on Feb 102 
mal gna t e nfined to d lert culum 
of bladder Atg 847 
of kidney la licatio Feb 149 
m ch Id en revie v of 13 case 
Fb 154 

revie of 1 Mayo Cl ic 
ca es Feb 149 

m dee ebellar in ch Idrcn Oet 1155 
dia^iiiosis Ot H6S 
symptoms Ort U63 
treatment ( ! 1166 

nv ed of l<*ft na tlla y gl nd 
Feb 104 

of sab K ^ ^ 1 

mult pi f k f c and trank 

of b! d ler i 1 P /im /01 

hCTi tu a n IP ‘I 450 


of b( 
P 


fication J ue 

t 0 t ^ 

ben g pr u \> ° 
d j d 1 ted s mal nant 


41' 


ipn 447 


1 , I I e atur 

ofti I '’V 

n I i tP 
k 1 tal U 1 I ‘ 

(} f 1 61 , , 

"■? e. , 

OT«s»al o( soil pa" 0 ' 


mil gnant 
nd d f 


Turb nal i! normality mid lie nasa 
asthma due to Ocl 1288 
classification Oct 1278 
complete extirpnt on Ocl 
1293 

diseases caused by Ocl 1273 
hay fever due to Oct 1291 
headache due to Oct 1280 
here lity in Ocl 1292 
inigrime due to 1281 
nasal neuroses due to Oct 
1288 

orena due to Ocl 1291 
type rej,arded as noxious 
Ot 12 6 

urt ca la due to Oct 1287 
VC tigo due to Oct 1288 


Ulcer anem c f leg pedicl g aft 
to A g 933 

du dcnal ac tc pc forated removal 
of a tenor hall of pyloric 
ph cter n Oct 1010 
ch me Oet 1127 
acute p rforation f Oct 114C 
a alys s of 137 ca e Ocl 1143 
cicatr zed ob tract g Oct 
1136 

fibro ed th hypertrophy of 
stomach Ot 1133 
g stro enter to nv fo j j nal 
ob truct on folio \ nj O ( 
1133 

ope atio for Oct 1145 
acute parot t alte 0 1 
1142 

anesthes a I Ocl 114 
dell lum t emcn after 0 t 
1142 

mo tal ty causes O I 
1150 

pain n Oct 1143 
perforated Oct 1139 1146 
postope at e comp! c t o 
Oct 1142 1145 
igid t> in Oct U44 
tend r e s n Oct 1144 
w th recur ent exacerb t on of 
y pt ms 0 / 1130 
vith ut d gc t symptoms 
Oct 1128 

h n te r opcral on f Jt e 1 63 
pe forat d gas beneath d 
phragm n Oct 1149 
re cti "ation of f 11 w g d con 
n ct on of ga t o-e t ro tomy 
J He 7S9 

treatm nt O r 1059 
fci Ot 1177 
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Ulce g t c bl d g -al of, 

nt h If fu)l ph 
Ot 1012 

t tm t 0 < 1059 
g t ie; I dh t i pi 
Feb 23 

ft r po t g t t 
t m> Fb 21 22 
po t pe t 0 i 1063 
t bl f F b 31 

j j I ft sect Feb 21 22 

po tope t O t 1064 
f I •^r c at f I m h f I 

I w ng g tr t t m> P 
1425 

pept c Ik 1 t t t ff ct f 
po k d > De 1419 
t 1 gy O < 1060 
g t 0 t 0 t my f O t 106 
t ch 01 106S 
pe t fo g t 1 1 11 

fU g 0/ 1063 
p t 1 g t t my f O I 1063 
at f Jl g O i 

t h Ol 1070 
po t p t ga tr 1 g 
at 10/1 

t atm t 0 < 10 0 
cu r g f 11 w g pa t 1 g 
t t m\ j j t my f I 
Fb 23 

f How g pe t d p t al g I 
t t m> 4 21 

It h p f p>l pb t 
t 0 1 1003 

m 1 f t h If fpyl 
ph t f Ol 1007 

t e tm to/ 1059 
typ f pe t O I 1061 
p>l d O / 1060 

t U 0 / 1128 

type 0 / 1127 

' l.h ft j t 


U 


lat 


Feb 59 
U t 1 port 1 rg t 
1 « 913 

mp! It of th se t f 

I pel f h>d ph 0 

Fb 176 

U t al cal 1 Feb 1 0 
U t d al t m Ap I 4 3 
U t I th t my dpcl I th t my 

d mult [y I ; 911 

U t pel c j t b tnj t 

t pi tc pc t f Fb 116 

U ary bl dd d t I m f 

malg t t m c fi d t 

1 S 847 

1 t ppe po ti I tn t f 

Fb 167 

t be cul f 4 161 
U mm la I bt 

bet c 4 60 

V t a d t m ddl asal e b I 

bn m Ity 0/ 1287 
Ut ni fibr m\ f f 11 g 

bst r B Idy pe t f r 
tr F 4 207 

tr f \\ b t r B Itly p 

r t n f fib m> mat 
t ni f II w g F b 


: tm t f 

1449 

ibl Ih ad I i 
betw-e F b 60 


] t 


f 59 

f mat n f 4 56 

ff t f m I fl F4 58 

m t d g Fb 60 

f a F b 60 

t I 4 4 57 

ph> cal ] p t F b SS 
phy I g p p t f 4 56 
q 1 1 t t m t F 6 57 
g fi f 4 4 55 

m It b t 


Vaconl of I ba IJ d t pt 
c f p to t p t t 
I g 877 

\ g 1 d bd n I pe t 
mb d 0 f 1100 

\ J t t tme t 

d gpe t ft 
De 1447 

c pi t f II g 27 
1445 

mm d t g 1 l 

D 1446 

I c I t D 1446 


I t 


De 


1445 

I c 1 t D 1448 

ma k d n m t ft 
27 1448 

I gh d I ft 

D 1449 

cuU dp pi 

th 27 1369 

d t i, tre tm nt 

De 137 

ly t t t 27 c 1374 
thy d m ddl bt t 1 thy 
d t my 27 1335 


F4 59 



INT)E\ TO 

Veins \anco'e See \artcoseTetns 
Vermiform appendix ruptured acute 
intestinal obstruction associated 
with April 48 

Vertebra presacral last defects of 
lo V back pain from Dec 1483 

V ertebral arch fragmentation of low 

back pain from Dec 1483 
split lo\ backpamfrom 1483 
Vert go due to m ddle nasal turb nal 
abnormahtx Oct 1288 
Vescaltene mus Ap I 294 
Vicious circle of colon from ileosig 
moidostomj April 439 
Vomiting m acute pane eat tis June 
749 

V uKitis in child acute pe tonit fol 
lowing Oct 119 

Weak back Dee 1481 
Web ter Bald ope ation for retro 
xe son fibromjom tous 
ute us folio ng Feb 207 
intest al obst ct on f How 
g Feb 203 

VVh tman s rec nst uction opc at on 
fo f actu e of ck of femur Feb 
26 3s 
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|V\inslo%s foramen hernia through 
! Oct 1013 

Wounds in compound fractures pn 
mar^ closure of Oct 1073 
nfcct On of after coIo operations 
I Aug 878 

I after gynecologic operations 
I Oct IWI 

knife I terlobar mpjema from 
Ap il 435 

of dural sinuses d agnos ip I 
404 

s>mpto s ip il 401 

I t catment Iprit 404 

of superior fongitud at 1 us Ap il 
395 

W St r daidefl ct on def rmit> due 
to non union following o teoma 
el t s Feb 41 

j rupture of tnangul r fibroca tilage 
epai of Aug 931 


X RW and 5 gmo doscop> r lat ve 
-alue of in d agnosis of terminal 
bowel p th logy Jt ne 673 
examinat on in ubstemal go te 
I Dec 1314 
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